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' .Abstract 



The purpose of this study was to conduct an experimental 
comparison of the structured versus unstructured training of semi- , 
'.skilled production workers./ , 

The experiment was Implemented using the following procedures: 
a production jqb representative of, those semi-sfcllled jpbs in the Johns- 
Hanvllle Corporation was selected; the two training programs for the 
representative production job were characterized and developed; 
productis^tralnees that represented a production worker profile were v 
selected and hired; evaluation methods for product quality, worker 
competence, cost effectiveness, and worker attitudes were developed; 
and the experiment was executed comparing the. two training programs.. 

' The data provided several conclusions. Structured training ;;^|t;lme 

was significantly less thah unstructured to produce competent workers. 
The structured training group achieved significantly higher levels'of 
production worker competence by time Intervals. The total development 
^nd^traljilng costs were not significantly different. The production 
losses wefS'^ignrific^tntly^higher in the unstructured training program. 
SubjBcts in the st^ructured tfaini-ng-progi^am ^olved a higher percentage 
of production problems. There was no ?^ip[iT4-^M-p55ir^4^f-f^.T^ t:hf> 
attitudes of the trainees of the two groups towards their tralnlHgT^^ — — 
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. ' . • . ■ ; - . CHAPTER I . ' 

IMTRODUCTION " 

"i . * _ 

• <f - I , ' • * 

Industrial ttainlng can theoretically- be divided into two forms: 

structured and unstructured. Stri^fituired training can be thought. o£ as,. 

the graining o£ a new worker through a systematically developed, educa- 

tfional program. On the other hand^ uifstructured" training is on-the-job 

training o£ a new worker' by an experienced worker who simultaneously 
• ■ ' ; . ■ • 

continues to perform his regular duties. _ • 

While the merits of structuled iildustriai.^t raining qre widely 
presented in the literatui;e, little if any controlled research^^is 
reported (Antisl, 1972, p. l?!}^- This literature is obviously b^ng 
written hy. advocates of structured ttainlng programs. When conf rojJted 

with Tnanagement opposition, the lack\of empirical research leaves th^ge 

* ■ \ - * 

interested in training only with .the iower of persuasion. Opposition 

■'V 



to training is a result of economics, AAs the profits qf a corapaiiSSr go, 
so goes training (Douthat, 1970, p. 4).\ Industrial training is often 
considered an overhead "frill" by^ production management.. As a result, 

■ ■ / ■ ' ■ ' ■ \ ■ ' 

training is often the first depai?tment ^to ha^e funds cut in^ a^tight, 

¥ 

r 

economic atmosphere (Douthat, 1970, -p. 4), 
* * 

The power of persuasion^.and managaiitent dictates should not be the 
criteria by^which inclu3tr;^al training investments afee itiade. Whether or. 

not training is"^ a *^frill" or a needed productici\ tool\an only be" . ' 

\ ■ . ^ \ ' ■" " 

assessed i£ the relative production tiine, worker attitudeg^ and cost 

effectiveness are known. 



Purpose of the Study ^ 
The purpose of this study was to conduct, an experitoental com* 
parisoD ^p^the structured v^rs°us unstructured training af semi^pkllled ^ 
production workers* -l^^ 

Sub-Problems 

li To select a production job representative of those setni'-skilied jobs 

in the Johns-Manville Corporation (J-M),^ 
2, To jiharacterlze and develop an unstructured training program for ^he 

selected production job that is representative -of the Johns-*, 
^ Maaville unstructured tralnittg practice'^. 

To characterize and develop . a structured traiAihg program for th^' 
. 'Tselected production job that is representative of the Johns-- 

Hanville- si:ructured training practice, ^ ; 

4,(^To select trainees that are representative of a Johns-ManviXle ^ 

production worker p rof lie - ' ■ 
5- To develop methods for evaluating the product quality^^' worker horn- . 
' petence, cost- effectiveness , and worker attitudes- , 

\ - ■ : - 

6, To execute the trainln^g.. experiment and collect the data, ' 

7i to analyze the data by making the following comparisons to evaluate 

the effectiveness of the two^training methot^G; — 

A. training time tequited of the unstructured training program as 
' compared to training time required of the structured tfainlng ^ 

program to produce competent production workers* 

J- ' "* ' - 

i a comparisQn of levels of production worker competence by fcime^ 

\ ^ * intervals between structured and unstructured training* 

^ * tf : . - - * ^ " ' . 

._a. the jmH^l development and training costs of the struefetijrea ^ 
training prograiSi as^^compared to the development and trainin^v 
costs of the unstructured training program- , ' ^ ' 



D. the production losses o£ the structured training program versus 
the unstructured training prograffl. 

H. the reactions of the structured training program operators to 
^production problems (malfunction performance €est) versus ^the 

unstructured training program operators. 

^ - ■ ' ■ ■ ' 

F. the attitudes of the trainees in the structured program towards 
their training, ^rainer and job versus those in the unstructured 
' program. ' ^ ^- - , 

. . . . 'tv , . 

- Significance of the Problem 
Empirical data on the effectiveness of unstructured and structured 
industrial training, while not available, is necessary to make. intelli- 
gent decisi^ons concerning training. The capital investment in training 
is too great aind the potential return too important to allow ^ecisi^ons 
of^'Vraining policies and practice to be based solely on powers of per- 
suasion and the immediate economic btate (Burke, 1969> p. 24). 

^.This research will be the firs^t step in providing such inforraation- 

"^"'V ,- . , ■ . ■ ^ 

Jhe f^ct that corporate level production and training personnel of Johns- 

sHanville have sp6nt considerable time articul^d^^ng the need for such 

information and now, are* providing financial support "for this Industrial 

Training Research, Project (ITRP) is further evidence of the significance^ 

y ' ■ ■ . " ' ■ " * ■ ^ 
"xrr "this- -re^archi ^ 



\ - ' Limitations of the Study ^ . 

» ■ - ^ ^ - ' 

This study is iinilted by the rgtpresentative Job, production worker 
profll<i, structured ^training characteristics, and unstructured training 
characteristics that have been specified for this research. ' i [ 

Definition of Terms 
^ t ^ 

s - . 

' ' 'I 

structured'^ training : When a thorough job- analysis 'is used as a 
basis. "for self-instxuctiohal and/or instructor based instruction program 




that has been systematically developed to train a new worker in a logical 
progression from aero job competencj^ to a specified mastery of the job. 
The trainee is the focal point Qf the training effort. 

Unstructured trainiiiR : No purposeful instructional plan is used w 
to train a new worker. The trainij|,s is not systematic and the worker is 
usually traini^ii by an existing employee (worker- trainer) while on the job. 
The worker-trainer has little or no interest in training, miniTnal to 
niastery of the job procedures^ and little to no instructional skillj? The 

ng production output is the focal point of the worker- trainei/ 
instead oS the .training experience of the trainee. ^ ; ^j... / j 
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CHAPTER II 

miEW 0? THE LITERATURE 

Need for Specific Training 
„ The specific uses of job training by industry are jto train a 

* !' . - . 

newly employed worker, to transfer the ^existing employee to another 
po£iition, to promote a wo'rkfer, ta produce and service a new product, to 
initiate a new manufacturing procedure, or to Increase safety (Evans, 1971', 
P' 207) • , 

A 1963 survey indicated that most adult workers learued their job 
skills through informal on-the-job training or had just picked lip the\ 
necessary skills needed while working . (Task Force, 1968, p* 35). Workers 
have also changed jobs approximately nine^ times during their working, 
l:5,fetimfe, of which .the^-ma. loritv also changed occupation and the industry 
in which they worked (Evans, 1974, p. 24; Palmer, 1954, p.. 5). ;As 

industry becomes more comptjex, job training will nec^d ti> change to cope . 

' ■ ' 

with both voids in training and the need for retraining (Froorakin, 1958, 
p. 485; Burke, 1969, p. 24), 

— — Aiclrual—manpower-needs—of— this -society have been dramatically ovex^. 
and under estimated. Occupational shifts jLn adults have forced them to' 

- . 

cope to changes within their career (Lipplt, 1969, p. 8). -Because the 
educational^ institutions have .riot b^en aware of technological changes 
and' job ^skill shortage^, there has been a lack of trained ind educated ^ 
individuaj-s from the_formal schools to meet the real industrial job ' 
skill needs (Evans, 1971, pp» 10, 14, 22)\ tabor Assistant Secretary 



Jerome Roson indicated that there will be an expected increase of 
100 million workers into the natioa^s labor force by 1980 ( Traiitin^ and -: 
Development Journal , 1970, ^ 11). 

The econoToics of industry also point to a need for job training. 
Because of hi^ coinpetition in the products and services market, a 
better trainled workei^^caa.. adjust to changing job trends (Lippit, 1969, 
p* S) . Management cannot expect production efficiency from, untrained 
or poorly trairi^y^'^^ersonnel assigned to operate e^cpensive and sophis'ti- 
. cated aij'lipmentT tW^nig^ Wolansky , 1972, p, 3). Unlike public indus-' 



trial education, company run training involves" ju^t thos6 skiHs-^and 
knowledges that aire unique to a particular ^job situation (Evans, 1971, 
p. 10)^ An argument against sophisticated training is that one can 
expect that with increased automation in^industry*, the need fot a tri*i.ned- 
/worker "skill** is not^as badly needed (FrooTakiTi,/,196S, p. 485). labile ^ 
the breadth of knowledge ''and -experience of the skilled -fworker is be- 

coming narrower, the high level of skill ^remaitis important in most 

. . _ : . : ■ .._ ... , _ __ _ *t ■ ' - 

production jobs. Overall* this' argument 'depends lairgely "on the "amonntr^of- 

automation involved in the production operation, . As the trade or pro- 

' ciuction man uf a c touring becomes more sophisticated, training and revision 

of existing training programs will continually be needed (Stutt, 1972, 



p. 42). Management t^as been modifying its attitu,de about training 
during the past decade and is more willing to thint: of trai" .-ig as being 
economically ^sound "(Odiome, 1970, p. 14; McKee, 1969, p, 27), 



r' ^ Nature of Structured and Unat:ructured<.Traihing ^ - * 

Part Ox the historical development of job training in industry and 
its risei to influence was due to the addition, of ttaining and development 



departments to industrial^'fimis (Wenig & Wblahsky, 1972, p. 5). These 
training professionls have indicated througji various writings the need 
for structured job training (Barbarv Wt?) . An example is a study 
showing the advantages o£ structured orientation o£ new employees. This 
arieritation program resulted in reduced worker anxiety and increased 
productivity (Mahonejs 1969, p. 23; Gomersall & My^rs, 1966, p- 62), A 
^structured training program for production workers in a new plant start-, 
up resulted in three important factors (Sissdn, 1972, p- 22): 

1. An or<ierly start-up of new plant facilities with increased 
production. - , - , ^ 

2. No personal safety accidents. 

3. Increased cost-effectiveness of the 1972 training program 
versus the 1963 training methods. 

The heart of the structured approach is the logical analysis^ of ^ 

-ail aspects of training. It tries. t^o-consid,0r not only the obvious, but 

also to notice and iffeight the seemingly minor points needed to deyelbp a 

fully trained empldyee. This coisideration is shown in a study of. .the 

t raini ng: of clerical wor kers throu gh the use of programn ied audio ^ visual 

instruction. The study resulted^ im greater retention by the^learher, 

individualized instruction to meet trainee*s needs,^nd 4-ower training ^ 

costs (Kragi 1970^ p. 36) . '\ ^ ' 

' - ' - . - : ■ . ^ ^ . . .... ^ „ f . ..^ : ...^ 

A relatively large portion of the initial employment oi_a^ew. , 
worker is spent on training. If this training is structured with stated 
objectives of . worker performance, it will give the worker specific in- 
sight in his employment responsibilities (Seymour, 1968, pp- 2,^ 14), The 
worker can be trained in a* shorter time witli reduced, training and pro- 
duction tostSi Retraining existing employees also becomes^ easier (Seymo 
1968, p- 14) . ^ ^ " ; ' r ' ^ 



. ^ . s 

Unstructured training is an unsystematic effort at training* 
While the general goals of preparing an efficient new worker may be the 
same as with a structured program, the difference is that there is no 
analysis of the job, no controlled training, or sequential development 
and evaluation of the worker at any point in his training* The new 
worker is brought into his new job and usually picks up his training 
tt^rough the "osmosis" of information from a fellow worker who is 
experienced in the job procedures (Wenig, & Wolansfcy, 1972, p.. 22). This 
type of'- training has been called^ the "baddy-system" of training (Barber, ^ 
1969, |>. 82) or "unstructured traWng'' (Cullen, 1973). V . 

' The major case for unstructured training is presented by production 
managers. Their reasoning is that of economics . *A structured training 
liivestment. (cost) is not needed since the worker will be trained by an 
'experienced worker on tfr^^producti^on l^ne. The worker doing the training . 
is already being paid, and the trainee is working and learning under him 
(Cullen,- 1973)," , / 



- - \ ISconomxcs of"Tralj1111fi ^ 

xSe cobtrbvers}^ over structured versus Unstructured training is . . 
perpetuated by inadequate research on their economic advantages- Training 
costs, however the mfethodSj» are ^ economic burden which is paid out of 
^he company '"s^proTit'or'oAferhead (Wheeler, 1969, p. 14) with two questions 
1>eing' asked, "What does.it trost if we do it (train)"?, and '^What does it , 
coit if we don't do it"?. Sophisticated cost analysis and management jls 
needed to resolve the financial^ management of the training program 
(Wheeled, 1969, p. 18). . " : - 

A pewly trained employee quitting his job and t^king^his training 



to a new job with better economic advantages fox him is :ariDther 
economic reason for resisting or minimizing training. This situation is 
equally prevalent in large and small firms> though the smaller firm is 
at a greater economic disadvantage (Frarikel, 1969, p. 28). 

'fhe calculation of training costs is diversified. There is no 
single formula, A narrow formula might be to use conventit^trml accounting 
of fixed, vatlable, and total costs (Wheeler,. 1969^ p. 18). Tfel^ is one 
simple method that can be used in cogt prediction or overall cost 
analysis, A cost-effectiveness model developed for this study is found 
in. Appendix A.- ^ / 

It may be that extensive cost analysis discussions result in f ew > 
company supported training efforts. Hard economic questions asked at the 
onset may scare off training programs (Furst, 1970, p. 30). Instead of 
initial comparisons of costs, one could envision training in.. terms of an ^ 

■ - ^" 

Investment, and return on investment (Fuirst, 1970, p. 30).^ Unlike an ' 
inyestn^nt, training and development is often treated as a luxury of a 
firm. Several^ bthen-situations^work against the investment concept. 



Managers are retarded for profits on an ongoing bdsis and are reluctant 

to hire^and train for the future. Transferring of employees is often 

* ' ■ . ' 

restricted because departments are' reluctant to give up employees whose 

training costs have been charged to their budgets (Dputhat, 1970, p. 36), 

" " - " ' 7^ ^ ■ ^ ^ ^ ' ^. - 

. . ^ \. * . , ; 

^ ^ . " Evaluating Training 
Training evaltiation can be divided into three main areas. IPirst, 
the. cost of training can be \stated" in a ratio of,' production output versus 
amount of "training , time or training time as compared to time '£;xpended to. 
reach competency. Secondly, the cost of training can be seated as a 



. ^ 10 • 

relationship. of the training program and expected worker behavior . The 
third training, evaluation, and the hardest to evaluate, is the separation . 
of on-the-job production behavior versus training behavior . How does one 
separate on-the-job production profit and production tim€j for the CDmpany - 
from training time and training costs when it; appears that the trainee is 

simultaneously performing: as trainee and worker?- | 

Evaluation can be conducted using basic accoun^ngl measures in 
calculating fixed,^ variable, and tot;al costs involved in trainings The 
time and training methods of varioits aspects of training can be given a 
dollar , value and added to detenidne a total training cost (Wheeler, 1969, 

p/:i4)- " ^ ^ . - 

Interpreting training costs over time al!j^ows training ^to be cal- 
culated as an investment along with the returns from , that, investment. 
This method studies the ^tofal costs yersus the maximum training time and 
co^srres Jhem to^ the time a trainee stays with a company thus lowering 
the costs with each progres«lj;e_year he produces for the company (Furst, ; 
197C, p. 30). _ 

' "-E-7^3bnalrixm"^f^-tral^ - — 

method "isi determining all the phase^ of training and evaluating jeach"^ 

. . ■ . ,^ • ; 

p^ase through different evaluation procedures. This type of^er^al^uation 

*. * ^ . ' ' ^ 

determines how well the training conducted meets the objectives of the 

traiiiing program (Rose, 1968, p* 38)'. . ^ 

Job loss by -individuals thay be more of a function of job-related 

attitudes rather than a defitienc^ in technical skill. The training and 

evaluation shpuld then heavily concentrate on beneficial job/behavibr 

traits with a rating scale as to the importance of behavior traits to the 

job- (Buehlery -19&9"r-^p. -16) 
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Structured training programs may take as many shapes as those who 
develop them. One is the use of systems engineering t^^hniques as 
applied to training (Silvern, 1972, p.. 4). This jngthod incorporates t]ti&^ 
use of the computer and systems engineering applications to analyze, . 
synthesizej and simulate job requirements into a training program. , This 
■system has reduced the' time taken to attain an experienced worker standard 
by one-third of that previously^known. 

A study done for the United States Air Force resulted in a matrix 
to identify the components of training and their importance . into levels . 
of high, medium, and low. This m^tl^f^d used weight scales to determine 
the effectiveness of 'draining by determining ir the training given was 
inrportant anii how much time should be given to train a particular concept 
(Kayloe, 1971, p. 21). ^ . 

One basic training system is the Job Instruction Training System 

I ' " ■ 

(Ford, 1970, pl^29). This system^ uses a four-step approa^ch'; preparing 
the leameK present the material, have the learner apply the learning. 



and test fior understanding. These basi c four steps can be expanded for 
a more complex training system (Ford, 1970, p.* 2^), These systems, and 

\ ^ * > ■ ■ ..... 

others developed 1^ industrial training departments for specific usb. 



have certain similar components that are listed below: 

1. Job Malysis , 

' 2 . Task Analysis \ \ 

3^ Target PopuLatlop' 

' 4 , Course (training) Objectives 

5. Course (training) Procedures/, 

; 6 . Measuring Instruments , 

7.' Types of Performance . 

* ^^8. S^deqtion of Instructional Procedures 

9. Sequencing Instruction Unit 

— ~ ' ^-(M^geT^^Beachir 19fr7^ 



Summary 

In theory, a structured training program has the advantage over 
unstructured training in that it can develop a better-trained worker 
with positive feedback on trainee development and training costs- At 
isuirface evaluation, un^ructured training i^ inexpensive, effective," ^ud 
easy to itupleioent- There iS; little or no evidence to prove or disprove 

, 

these statements- Until training methods are submitted to" systematic 

i ' ' , " r ■ 

and carefully controlled research and evaluation, management will continue 
to use or discard a tool (structured or unstructured training) of^ unknown 
value (Burke, 1969, p- 24)- 
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^ ■ .... ■ CHAPTER III 

PROCEDURES 

The organization of this "procedures** chapter was based on the 
^ub-probleiDS of ^the study that were presented in Chapter I. Their 
abbreviated topics ate as follows: ^ 

1. Selecting a representative job ' ' 

2. Characteristics of the unstructured and structured training 
programs , 

3. Developioent of the unstructured training program 

4. BevelopToent of the structured training pTogram 

5. Selecting trainees ^ 
> 6. Data collection methods and instruments - 

7. Execution of the experiment , 

8. Analysis^ of the data . > 

^Selecting a Representative Job * 

■ /a * ^ ' ■■ * , 

"■ ' The selection of a representative production job of the J-M 
Corporatioti retfuired logical rathlsrvthan statistical procedures. A 
series of tentative decisions,^ review sessions, adjustments and a f inal j 
decision was the overall strategy. ■ . ' / 



director met with the J-M training personnel at the fowling Green State 
University (BGSU) * They discussed their perceptions and observed ^ihe " 
industrial processes available in the BGSp Manufacturing Laboratory. 
The tentative choice was to use the Kainville Plastics Extruder 



(Appendix B) because of^ its face validity to' J-M operations and general 
difficulty of operation. . ' . . 

The research assistant then operationalized the Rairiville Plastics 
Extrude r_an(0^ecaTne familiar with^he projcess. After this, the 



, project director met with both the J-M corporate and division level 
training personnel and production laanagers.. Their review an4 approval of 
the pipe extrusion operator's job was the next important step in insuring 
its appropriateness to J^^I serai-skilled tndusti:^.al production operations. 

k pipe eittruder operator job analysis wa:S then inade (Appendix C) 
befpire the final approval was given by both J-M and ITEP staff . 

In conclusion, it was determltied that che plastic pipe extrusion 
activities had a sufficient number of variables to make the tasks of a 
difficulty proportional to J-M pipe extrusion operations and to many ^ 
other semi-skilled production jobs. Basically, the job involved the ' 
extrudiull of quality plastic pipe from a plastic extrusion machine. To 

facilitate this-, the following items were utilized in the job setting: . , 

^ • - 

1. Plastic raw material , / 

2. Plastic extruder ' 

3. , Vacuum pump . ' ^ ' 
^ 4. Work^bench 

■ . 5. Cut-off saw . " ■ , ' . 

Tool box ^ ^ * 

^ 7. Hand tools (plyers , tin snips, knife) ■ . . 

^ 8. Plastic regrind machine ^ ; 

9. Regrind storage bin . . . / 

10. Pipe dimensional test device " / . 

^ ^ 11. . Plastic rav4s^ material storage bin ' / 

12 . Utilities (electricity, watef) .ti^L^ 



13. ^ Bench sto'51"^ v ~ — ~ / 

■ 14. ' On-the-job pipe atorage ' I 

15. On-tHe-job scrap storage ^ ^ 

/ j - 

Thfe physical layout and photograph of. tHfe above facilities is ^hown |in 

Appendix D\ . ^ ^ " " ^ 

D I 
' - ■ . __ . / 

■ j r " ■ 

Characteristics of Unstructured and . : 

■ ■ ' ^ ^ . i' I 

Structured Training Programs [ 

Early in the Industrial Training ^lesearch Project (ITRP) , atjteri^lort, 

was directed at defining the dimensions of and dif fer^ences.between J-^M 



structured and unstructured progranis-* The following discussion, is an 
overview of those efforts* , ■ , 

Inherent in the word "unstructured" Is a loos.eness of definition 

y 

or specificity. While unstj^dctured training within J-M operations does ' 
ailow for a wj^de range of training variables^ there are. many common con- 
ditions and variables that can characterize J-M unstructured training 
programs. The attempts were to identify and simulate those conditions 
and variables for this research. Of equal concert! was the identification 
of those conditi^ia^^nd -Variables that surrounded standard J-M structured 
training practice. In both cases the reader may find the'm equally 
pp^licable to other training settings. ^ 
%^ The ptoc^s of identifying conditions and variables that surround 
J-M unstructured and^"stTufc^ti:^d training was as follows; 



.1, The ITRP diractor'^metl with &el^^ed J-M corporate and training 
level, staff to discuss percepjiions^-at^d^pinions, 

2. Th^ ITRP director solidified the results of the abov^S^ession 
along with library research intp a rough_ draft of spfecri 
characteristics • " 

3. The rough draft was reviewed by the total ITRP staff, and with- 
J-H corporate trai^ning and production personnel. 

The - reactions iS^ere suamiarized into ITRP ^'Working Paper Number 
One: Characteristics of ^-Structured and Unstructured Training 
Programs** (Appenciik E) • The working paper provided a funda-?' - 
mental reference^ point in the 'development, and execution of ^ 
both the unstructured and structured training program. ^ , 



O^vjelopment of the Strauctured Training Propjram 
There were six maj6r steps iti the development of the extruder 
operato^r structured training program* These steps were a^ follo^rs; 
l/ Job analysis 

2. General training design decisions ' . ■ 
3* Specific training design decisions 



, 4. Produce the traijiing progr^yn 

^ S'N Pilot test^ tne tralnlng .^rogram 
6. Finalize the t^^alning^^prograra 



|The job/ analysis was\ done by the ITRP director and ^research.* 
I. ■ \ . ^ _ ^ ^ 

aspist^nt after the -research \asslstan^ had" become totally faTnili.ar'^wltTl'V 



the^pperatlon 



pecularltles\o£ the pintle extruslpa-inachine.v ' The^ 




plastafc extruder operator job analysis .contains a jo1gC*descrijf,tlon, jqli 

tasks ^ and task detailing sheets akd may be .found in Appendix € 

" ■ * ■ \ - ' ■ 

The detailed job observation, land ahalysia p^rqvided -the ^information, 

base to first make^the'^genera^l and then the specific training ^iesign * 

decisions (Appendix G) , The tra^lnxnV design decisions ats evidenced dn 

the completed trainer's (Appendix* H) and fcrainfee?s m^uals^ H(Ap:pendix J^) ^ 

The pilot testing, revision and finalizing **procejss wel^e *dTii^^i^nt stepd^ 

tiJ^EHe finalised training progtam. 0rgani3at:^n, of the "wCftk station, 

labeling of .containers and measurement points w^^re addition^., outcomes 

pf 'the structured training program development. 



* . "* Selecting Trainees 

The selection of experimental subjects Ctrainees) typical of a 



J-M semi-skilled job trainee was based on logical rather thanjstatisticaT 
rocedures. Jo develop worker profile a series of tentative depisiions^ 
rei^ew sessions , adjustments, and a final developinent was cOiidnated;^^^ . . 

■ . n ' . \ . • 

J-M Corpbratiod, as a result of haying many small, and, Isirge manu-^ 
^actqrlng plants that are largely In 16t/ density rural areas^,^ has to 
endure a\ tight labor market (Klousing, 1973) . , The potential Johns-' 

Maoville employee .is -O^en determined by the seasonal calendar. The 

. * Mr , ^\ ^ " ^ 

applicant m^fe?lBfe^*^oj^/a farm background during the winter inonthsf or a 

' ' ' ^- ^ ' ^ ' ^ ' 

high school oi< po liege bSet^ground during the summer tootiths, The^ . 



applicant's personal profile m^y depend a great deal on the geographical 
■region in which he lives and the availability of .educational and occu- 
pational' opportunities (Klousing, 1973). ' ^ 

The ITRP staff reviewed the profile pf the average. seTQi*- ski lied 
worker in the Ohio Wood tlounty area, The following dimensions were 
identified as being part of a ^ttainee profile; 

^ 1' Age . \ . ' ^ ' " ' ' ,( 
„ 2. T Educational level' 
^ 3. Local worker mobility ' - ' 
Jif . Worker tiiotivations 
5- Local and surrounding coramtmities . 
6l Seasonal trends \ ■ ' 
7- Tta mi-flcations. of local i ndustr y and BGSU 



A' worker profile was developed ^ from this information and discussed 
with J-M corporate training management'. This profile listed categories 
of. available per^pns, and characteristics of individuals that j^M may 
emplpy. The profile (Appei.dix J) was used in the selection of subjects, 
for thfe, research, \ ' ^' 

Recrui tment . -^.r-r - , ^ 

" 7— ' ^ V ■ ' t.' ■ 

The subjects were recruited from the methods listed below: ^ 

1. Employment agency * . " ^ ' ^ 

' * 2-^ Newspaper advertisements , * 

\ 3./''*Adveftising jflier ' ^ ' * ^ 

The employment agency usjed was the Bovjjing Green office of th^X)hio. 

Employment Agency.' The newspaper advertising was in the form of -a want. 

■ ■ .. ^ - 

ad for part-time work. The advertising flier was a one-page sheet thatt^* 

was posted throu^out the community and dn local industries describing a 

* .. ^ ■ . \ ^ 

position' open for part-time work. Examples of fehes'ef recruitment tools a;:e 

■ * * ^ * 
found ±n Append3.x K- \^ ; 



Response and selection . ' , 

it 

. The ^bgects responded to the recruitment methods either by tele- 
phoning about 1:he position or applying in person. The svtbjects -were 
asked. to complete an application form (Appendix L). This application 
form is slightly revised; from those used by J-M. Upon completion of tha 
application, the subject was asked to complete the Bennett Mechanical 
Comprehension Test C^ppendi:jc M) . This pretest was used to obtain addi- . 
tional comgarative data to determine" the equality of the two Experimental 
groups./ A "t'* test of means statistical comparison demonstrated that 
fh fi re w;is na _s-r gni flrant di f ference ( p < .05) between the pretest means 
of" the two groups. This comparison, alptig with the no significant dif- ■ 
ference comparisons of the age and educational attainments Tietween the 
two groups, assured their equality. ' Suramalry data on these three' compari- 
sons of means can be found in Appendix N. ^ 

. ^During the application period, there was a short intervi^ with \ 
the applicant to review and -clarify the application. The applicant was 
told that the job entailed the operation of a plastic extruder and that 
they were being hired to operate the extruder to test its reliability. 
They were not told that their performance was being tested. 

Applicants hired , were scheduled to work around their personal 
time commitments.- Forty (40) subjects were hired from approximately one 
hundred (100) seriotis applicants. There were twenty subjects in each 
group. It was impossible to hire the subjects as a group of forty and 
randomly divide them into two groups. There was an attempt to hire sub- 
jects consistent with the trainee profile for both .experimental groups. 
Pretest scores were hot used as a selection tool, but were used as. an 
additional tes£ of the equality of thfe two groups. t 



Data Collection Methods and Instruments ^ 

The fifth sub-problem presented -in Chapter I of this study was / 

•* ' . ^ ^ 

. ^ . ' . ^ ' . . " . ■■ * ^ ' ^ ' ■ ■ 

to develop methods for evaluating the pro'ductipn product, ^ time cost ^ ' 

effectiveness and worker attitudes • Each of these evaluation tasks 

involved different criteria, methods, and instrumentation, and will -be 

■ • 

discussed separately. _ f . 

. . - " 1 ' . " 4. 

Production product ^ ' . * \ ^ , . , 

Quantity and. quality were considered iti evaluating .the production 
prp'duct* The quality of pipe production is based on visual arid dimen-' 
siorial criteria* the visual criteria were handled in a judgmental format 
and are outlined in the Trainee ^s Manual (Appendix 1). Samples of d^ffec- 
tive pipe became the cotnparative standard. The dimensional criteria of 
pipe roundness and concentricity required the development and validation , 
of a test device* Such a device -was- developed and validated and is pic- 
tured in Appendix E/ An extensive development afid validation report on 

' ■ + ^ ' -j- 

this instrument was prepared and available elsewhere (Sawzin, 1974)* 

The quantity of . pipe production per fixed unit, of time is a .func- 

tion of machine and worker, capacities. Experience in equipment, materials, 

■I " ' . * ■ . 

and the monitoring of bn-rgoing production is Tihe basis for establishing a 

production quantity rate of pipe that meets" qualitative standards. The*^ 

minimum production' quantity rate was set at fifty 3* lengths, or 2-50 

* ' ■ 

pounds of 3/8 inch o.d. polypropylene pipe that me^ts specified quality 

characteristics. ^ ^ 

t ■ 

v , 

^ I r 

Worker competence ■ ' ^ . _ - ' "V - . .. 

Worker competence, was defined as being able to start-^up production, 
develop quality pipe,T and to recover from two producstion problems 



(remotely Tuanipulffted ntachine variables) ■ without a loss of production 
rate. Establishing a definition dr criteria was much easier than the' 
measureioent of the^ actual attainment of competence. 

, ReiDote observation of worker performance was beldeved to be of 
fundamental importance. Direct observation would reveal a previously, 
undisclosed interestjijin the trainee as well as causae ^awthome Jlffect, , 

concealed close d-c ire pit television system was set- tip. The camera 
monitored the extruder operator work area* and was b_roadcast to the ITRP. 
office some 100 feet away^,^ ^ - ^ 

The observational technique via the closed circuit television* was 
the method for. judging the "start7Up'* and "developing^^fjilj^a!^_^ariteri-a^^ 
systematically measuring the trainee reaction^ to production problems was 
a-complex task. It was felt that trainees should be exposed to the 

i 

ssLjne production problems and that the pi:o}>lems should be at the contro^ 
^f the'^jresearcher. , The difficulties werfe to identify the extrudj^r 

machine Variables, to devfelop a remote control for each of the variables* 
* (e.g., roller take-up speed), and to validate the rej.iability of the 
remote control device. Such a device and its reliability^ was ^developed 
(A|)pendix 0) • ' This device allowed th^. i:eseaVcher to inje ct specif i c 
production problems at will and thu^ became the crucial method for estab- 
lishing worker competence attainment. 

Time , ■ . . ^ . 

The probleTn^ associated with the recording of time were relatively 
-simple. All production rates and observation logs were systematically. 
- time referrenced. Traitiees bundled all product (quality and scrap) accor 

ding^ to time intervals. 



All trainees were observed via the cojicealea closed-circuit 
television system by the ITCRP research assistant. A detailed hourly 
observational* log was kept on each trainee. ■ 

Coidt effectiveness . - ■ <" 

The coat^inputs for the previously reported cost effectiveness 
TDodel for the two industrial training methods were handled in a very 
practical manner. The actual expenditures from the ITRP budget were 
used, SiTopl;/ stated; the hourly rate of the research assistant (^who was* 
performing as the industrial trainer) was used, as .were thfe project costs 
for. raw -materials and so^ori. It should be pointed out that ttie cost ~ 
^calculations are extremely fietailed, everr to the point of costing out the 
paper upon which the job analysis was written. 

It was dbvious that every training situation will have varying 
personnel and mateirial costs and that projections should and can be made 
for thase particular situations. 

Worker attitude ^ ^ 

A Worker Attitude Inventory (Appendix P) was developed tc> assess 

the attitudes df trainees toward their training and job. Tha content 

■* • ' ' 

validity was established through the development of questions around the 
following points: ' 
1. Attitudes toward the job 

2- Attitudes toward training ^ 
3.. Attitudes toward the trainer 

4. Attitudes toward the equipment i ^ 

The equivalent form rellabilitycoef ficient of the attitude inventory 

was .86 for a sample of 20 subjects. The assurap.tion is that with a 

I . 
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larger sample an even higher and mor^* accurate reliability would be 
xepprt&d * , . ^ ' * . >^ 

Execution of the Experiinent - . " . 

* The previous sections have detailed elemients of the experimo-nt* 
This portion will combine the elements into a complete profile of. the 
experitae,nt itself. When all provisions for the experiment .were set-up 
and operable, the experiment was e?tecuted. The" following research 
design'provides ■ an overview of tbe experiment: ^ ^ ^ ^ 

Experimeftital Group 1- Unstructured Training Program: %T2^M2 



Experimental Group 2- Structured Tr^ainin^ Program; %^2^2 



= Bennett Mectianical Comprehension Test _ : 

^ T = Plastic Extruder Operator Unstructured Training Program 

= Plastic Extruder Operator Structured Training Progtam ^ 

= plastic Extruder Opjerators' Performance Test and tjie 
Worker Attitude' Inventory , ■ ^ 

In executing the experiment tlje unstructured training program was 

■ - ' ' ' 

cvnducted first. A pilot program was utiliz^ to test the organization 

and methods used to portray the unstructured training methods. Details 

of, the unstructured training system have been previously discussed. 

During the experiment the research assistant played two roles . The 

first was. that of the foreman. The second rolewas that of the researchei 

- . * . . <■ 

The^role ofr'the researcher was ^i.;ie monitoring of the experiment (a 

^ ^ . ^ ' ' ." 

closed circuit television camera was mounted in the rafters of the " 
Technology Building Manufacturing Laboratory and' cabled to a television 
monitor located in the ^ITRP office),, the recording of the research data, 
arrangement of work schedules for, the subjects, the recording- of employ- 
ment tiiiies and wages paid, and th^ testing of the trainee by the use of ' 
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the remote control system. The research assistant was housed in the 
:^^£^^^fXce located off the Manufacturing Laboratory (Appendix D) . ^ 



In eixecuting the unstructured training program, it was necessary 
to schedule ^trainee work tiines jLn an overlapping arrar^ement and to 



^ schedule subjects in a linear progression since bne subject must train 



1 another. The total time involved in executing the unstructured training' 
group was dependent on the time necessary for a trainee to reach job conF 

petency and the work, schedule of the subjects. Once trained, the trainee 

^ ' . - ■ ■ . 

became the worker- trainer and was scheduled , to train a new trainee. The 

\ ^ tasks for the trainees 'to learn were the extrusion job procedures, to 

becoraa proficient in the job tasks,. and to, train another subject on the ^> 

job. When the subject completed being a trainee and worker-strainer, he 

was released from the experiment. The subjects were paid when released 

and a^ed tp complel^e a posttest questionnaire. , ^ 

The unstructured training program was completed when 2G subjects 

had been trainees and worker-trainers. During this time, work, on the 

^development of the structured training program was. progressing. The 

structured training program was developed by the ITRP director and the 

research assistant. Representatives from J-M reviewed the program to 

assure its similarity to J-M training programs, procedures;, and principles, 

\ . ■ 

Subjects were advertised and hired for the structured training 

program based on the worker prpf ile . The scheduling-of the trainee was 

detsendent only on their personal schedules. Training of* the subjects was . 

- . ■ .1 ■ ' 

not dependent on the Schedule of other subj^ects- The, training of the 

subjects was not executed in a linear progression. Since an expected 

: training time was practically pre-d&termined (Appendix G) , as many as 



three subjects a day were scheduled independently. 
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In execut'Sig the structured training program the trainee was pre- 
tested, trained by structured training methods; and post-tested. A 
^ pilot test.of^the structured training program, training materials, and 
experiment organization was undertaken to determine th^ most effective 
use of ttie training materials and methods. Duriti'g the pilot testing, J-M f 
trai^ilr^ personnel reviewed the implementation of the structured tralni^ 
ntethods. The trainees proceded through the treatment (structured training 
program) as previously described. The research assistant perfornaed tlie two 
roles- of trainer a|id researcher. The^researcher assistant, motiitoted . the 
experiment in the same^ manner utilized for the unstructurefd group*, The^ 



er|c 



major difference in the role was a change from the foreman to trainer 

ch^acterization. (Appendix Q) . Tlte researcher assistant's actions were 

* . - ■ 

dependent on the chara^^terization of the roles. 

The subjects were trained in both grou(>s^^one at a time. The 

. +. - . ■* ' , 

reason was becau3e most new workers entering a i J-M plajit department enter 
on a worker' turnover basis. It is -reasonable to assume that in*trainlng 
groups, rather than individuals, that structured training would have an 
increased efficiency greater than unstructured training. The necessary 
adjustments needed for group instruction and their relative effectiveness 
Is a subject for fiirther research. 

Data collection 

Duifing the experiment the necessary data was collected, to answer 
the research hypotheses. The collection techniques and the dat^ recording 
methods depended oh the type of data iqeeded. The recording of the 
ttainlng time was done by the research assistant. The times a fcrairiee " 
reported for work and ended work, the times a 'subject was a trainee, and 
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^ . - . \^ ■ ■ 25 

t^e tiroes a subject, was a worker- trainer we r€S\re corded in a log. 

X . 

The usage of raw materials was"^ recorded foTxeach hour even though 
this data was not used in tfte sttldy. The extrusion process used in this 
study had little, if any, loss In material weight from raw material In- 

put to final product output. Therefore,^ only material output m^asure- 

t ^- ■ „ 

iiients were used. 

' .[,■"■> 

To determine the efficient, use of materials of one group to 

another, data was collected on ^jroduct^QU -rates, production weight, anjd 

material waste (scrap). Production rate was recorded as the number of 

- " ■ ■ 
qualnity pieces of pipe extruded per hour of work.- At the end of each 

hour the Nresearcher c*jllected and counted the production. The pro- 
duction was alao weired to determiae the pounds of plastic used. The 

/ * ■ ■' " ' ■ ... 

^production, count and weight was recorded in the. log.' ^ ^ ' 

^ ■ The plastic dete^hnined as scrap was^cQ^ected, weighed, and 

recorded/at the end of each hour by the resear^iher. iScrap was defined as 

^ ' ... ■ ' . ■ 

plastic extruded not as pipe,^aad pipe not meetfti^ the dimensional and 

~ __ ^ * 
visual standards. Comparisons were made between production weights and 

scrap weight per tfatining group. - . ^x 

The attitudes of the suBject^s were recorded by a questionnaire 

completed by the subject at the end pf 'the employment period. 

The Program Evaluation Review Technique (PERT) was used to manage 

the ITSP. A PEIRT network, description of events, and a narrative of the 

.operational procedures are contained in Appendix R. . . 

Analysis of the Data ^ 
To evaluate the effectiveness of the two training metiiods, the 
following research hypotheses and statistical treatments were proposed 
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in response to the sub-problems, found in Chapter I ^ < 

Hypothesis I :" Trainees receiving training by the structured 
method wiil achieve competency in significantly less ' (p < ^05) time than' 
those being trained by the unstructured method. 

Hypothesis 11 1 Trainee^ receiving training by the structured 
method will achieve significantly higher (p < .05) in job' competence 
at the four liour, eight ho^r, and twelve hour time interval than those 
being trained by the unstructured method. . ' 

Hypothesis There will be no significant difference (p .05^ 

in the average costs to train twenty. exttuder operators by the ^ structured 
metho(i ais compared to training twenty by . the unstructured method* 

Hypothesis IV : There will be no significant difference (p > ,05) 
in the average production losses per trainee yia^ the structured method as 
compared to-those of the unstructured- method. 

Hypothesis^ V : Trainees receiving structured training will resolve 
significantly (p < .05) larger percentage of production problems than 
trainees receiving'unstisuctured training. 

^ ^ Hypothesiis VI j The|re wHl be no significant difference (p < .05) 
in attitudes toward the job and training among structured method trainees 
as compaired to unstructured method" tifainees . 



CHAPTER IV 



PRESENTATIOH AND DISCUSSION OF THE -dItA 



. The purpose*^&f-%iiis chapter is to present and discuss data rela- 
tlve tp the six hypotheses piresented In the preceding chapter. The 
hypotheses will be restated with the supportive data presented and 
discussed. . ^ ■ 

Research Hypothesis <^ I : Trainees' receiving training by the strucr 
tureii method will achieve competency in significantly less (p < .05) time 



- '■ '- '. "7 

than those being trained by the unstructured method. 

With competency being defined as being able to start-up production 
develop quality pipe, and to recover from.two consecutive production 
problems without losing production flow, the average times to achieve 
competency for both the structured and unstructured training groups .was 
measured^ It was found that the structured training method 4.6 hour^^inean 
was significantly less (p < .005) than the 16,3 hour mean for the un- 
structured group. Therefore, Hypothesis 1 is accepted. ^ A sumniary of the 
^ta is. found in Table 1, . 

Figure 1 provides a graphic comparison of the .relative times to ^ 
achieve competjpncy. The interpretations can b6 thgt structured training 
n^ethod will take 72.0 per cent less time than the, unstructured method^ , 
or that the unstructured training method constitutes a 250 per cent 
increase in time . to reach competency from the structured method. 
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TABLE 1 

One Tailed "t" Test of yeans of Times for 
Structured and Unstructured Training 
Groups to Obtain Competency 



Trainee Training Time in Hours toUeach Competency 



Group 


H 




X 


■ SX^ 


Unstructured 


20 


. 326 ; 


16.3 


5950 


Structured 


20 


91 


4.55 


4.29 



df = 38 5 = 2.8609 (p < .005) significant at the .05 level. 



Research Hypothesis II : Traihees receiving training by the 
.structured method will achieve significantly, higher (p < .05) in job ^ 
competence at the* four hour, eight hour, and twelve hour time intervals 
than those being trained by the unstructured method • ^ ^ 

At the four hour interval, the 87.3 per cent competency cff the 
structured group was significantly higher (p < .01) than the 28.8 per 
cent competence achieved by the unstructured group. At the ei^t hour 
interval the 100 per cent competency was not significantly higher 
Cp > .05) than the 55 per cent competence achieved by the unstructured 
group* At, the twelve hour interval the 100 per cent competence ^of the 
structured grSup was not significantly higher (p > ^05) than the 77.5 
pfer^ cent competency achieved by the unstructured group. ^ - ■ 

With the strength of the fourth hour comparison, the ploseness of' 
the eighth hour, and continued positive trend in the twelfth hour. 
Hypothesis II was tentatively accepted^^ Data for these comparisons , are" 
found in Table 2. 

Figure 2 provides a visual comparison of the relative time interval 
competency levels between the structured and unstructured training groups- 
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CABLE 2. . \' ^ 

■ '\ ■ ' ^ " ^' ^ / 

One Tailed "t**- Tests of Means for Petcentages of ; 
* Job Competency Among Structured ami — | 

^ Unstructured Training Groups. \ " . , 

• ^ ; • -X ■ : ; 

Trainee Per tfent of Job CiDtapetenijy After Four Hourk ^ Training , 

" ' . " - " \ - \\ \ 

\ • . . \ 1 

Unstructured ^^20' 5^^^ 28.8 . \28125 

Structured • - / 20 1150 \ '87i»5 • X56250 . 



df =. 38 t = 2.6645' Cp <^.0l) Significant at the .05'level ; ^ ^ 



Trainee Per Cent of Job Competency After Eight Houfe 'of Training 
Oroup ' ' / \ N £X;> ■ X.. "SX2 



Unstructured 


20 


r 

1100 


55.0 . 


J 71250 


Structured 


20 


200D 


100.0 ' 


200000 



df = 38 t = 1.68135 .Cp^^loS) Not significant at the .05 levef '.. 
Trainee -Per Cent of Job Competency After Twelve Hours of Training 

Group ■ , ■ ■ " N ■ . - sx x'- .xx^' . ; 7 

: : : S-H — — I . .. , 

■ ■ ■ " . ■ ■ . - " * / -'.■-* 

Unstructured ' ■ 20 v\l550 .77.5.^ 12S750 

Structured ' 20 2000 100.0 200000 \ 

' f * . _ ^. ^_ ^ ' - - - ^ 

^ - : 3 ^ ■ 

' * ■ 't ' 

df = 38,t - 1.6835. Cp > .05) WfoC significant' at the ".05 leVfel 



I 
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Research Hypothesis III :. There will^be no significant difference 
in the average costs to train twenty extruder operators by the structured 
n^ethod as comp4red to training twenty by the unstructured method. , 

• The $56J25 average cost to train a group of twenty extruder 
operators by the structured method was found to be not significantly dif- 
ferent (p > .05) .from the $57.25 average that it to6k to train an 
identical size -group by the unstructured methodj therefore, Hypothesis 
ill is accepted^ A summary^ of the data is found in Table 3. Figures 3 
and 4 provide a .visual comparison of the relative costs fron^ one to 
twenty traineeSN.l&etween the structured and unstructured methods. One can 
easily see that- .the development costs for a structured training program . 
become diminislKed as the nuinbiers of t;rainees. increase . Therefore, to 
support the;4eVelopliient/of a structured training program for two trainees 

; ^ \ ^.jrABtE-s-*- ^ ^ 

^o Tail '*t'* Test Means of Costs for Structured 
and Unstructured Training Groups 

* >rMbnetary Costs to Train 20 Extruder Operators 

^ : - x\ ^ ■ ' ^ ^ . 

V Group N X ZX^ b 

/^^/^: : ' ■ ■ ^ [ ^ 

. Unstructured 20 1144.90 57.25 65551.25 

^. Structured 20 1125.03 ^ 56.25 63281.25 

df = 38 t = .0542 (p > .9) Not significant at the .'65 level 




would require criteria^ more' powerful than normal training -costs . Some 
examples would be very costly production' material wh^re waste cannot 
be tolerated, safety considerationef, or a fixed available time to \ ' 
: traiA* " . ^ * ■ 
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Figure, 3 ' 
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Cost C^bmparlsons Between the Unstructured a^d Structured Training of Twenty 
Individually Tralncid, SemiT-Skilled Workers 
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Figure A 

Cost Comparisons Between the Unstructured and Structured 
Training of One Through Twenty Semi- Skilled Workers 
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Research Hypothesis IV : There will 1>e nonsignificant difference 
in the average production Ibsses per trainee via. the structured method 
as coinpared to those of the unstructured method. 

Training under both the structured and imstractured methods 
resulted in reductions from standard ininimum production rates. The" 
average 2.91 pounds of production loss resulting from structured training. 

c - ' ■ . ' n 

was found to be significantly less (p < .01) than the 9.35 average pounds 
of productiott Ibss resulting from, the unstructured training. Therefore, 
the 'Hypothesis IV was rejected, in that significant differences, did occur, 
table 4 summarizes the dat^ from the statistical comparison and Figures 
5 and 6 visually Illustrates the differences. 

TABLE^ 4 . ' ' 

Two Tail "t" 2ests of Significance Between Production ^Loss 
Means of Structured and Unstructured Training. Groups ^ 

± ^ ■ ■ £ 

■ Trainee Production Rate Losses in Pounds 
of Plastic During Training 

Group ' H ZX ' X IX^ 

Unstructured 20 ^ 187.03 9.35 1528.7 

Structured ' 20 58-.20 2.91 207.5 

df .= 38 5 = 3.0093 (p < -.OD Significant at the .05 level 

Trainee Production Waste in Pounds of Plastic- 
During Training 

Group _ '" .^•,>' . K , . 2X ■■ . r s . 

IHistructured 20 440.64 22.03 '6226.8^ 



Structured 20 . 105.81 ' 5.29 613.1 

df = 38 t = 3.9481 (p < .001) Significant at the .05 level 



, ^ . * Figure 5 ■ ' . ^ 

Comparison of Lo3sesc;in Production Rates (Pounds of Raw Material) Resulting 

From Unstructured and Structured Training 
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Figure 16 

^ Production Waste. (Pounds of Saw Material) Comparisons Between 
Unstructured and Structured Training 
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The approximate 70 per cent reduction in production Iqsse^ due 
to going from unstructured to structured training is -dramatic. This 
percentage coniparison can be useful in projecting the- potential^ returns 
for very specific training need situations- ^ 

Research Hypothesis V : Trainees receiving strtictured training 
will resolve a significantly largar percentage of production problems than 
trainees receiving unstructured training. ■ . ^ 

The 80 per cent rate of success in resolving. production problems 

by the strtictured training program trainees was significantly higher 

' <i- . ^ ^ ^ 

(p < -025) than the 33 per ^cent rate of success by , unstruct^ured training 

program trainees - Hypothesis V was accepte^. The suporting statistical 

information is contained in Table 5 with Figure 7 portraying the visual 

comparison. " ^ 

TABLE 5 ^ ' ' \ 

Oen Tail **t*' Test of Meai\s Between" Pfe- *entages 
\ : ^ of Solved Malftinctions Among Structured 

and* Unstructured Training Groups 

^ . - - - 

The Per Cent of Malfunctions Solved of the Total 
Malfunctions Injected per Trainee 

Group . N . X ■ EX^ 

^ 1 ; "- 

Unstructured 20 713*26 35.66 27127-27 

Structured • . 20 1661.0 ' 83-05 145937-00 



df = 38 t = 2.2207 (p < -025)Si^ni£i€«trtr^ the .05 level 




Obviously, expensive produ^:tion down-time or difficult start-up, 
procedures would inake the reported differences of even greater concern* 



^ ^ Figure 7 

Comparison of Percentages of Solved Vrc^d 
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Research Hypothesis VI : ^er e w ij^l be np si^ificant difference 

in attitudes toward ;t:Ke job and training among structure^ method trainees 
as compared to unstructured method trainees.^ 

While the attitudes toward the jdb by the structured \raining 
^trainees were more positive, they were not significantly (p <:^.S^ dif- 
ferent from the trainees in. the unstructured training group.* Hypothesis 
VI, therefore, was accept^ci. The ^uram^ry of the comparative data is 
contained in Tabie 6. ^ — 

TABLE 6 

Two Tail "t" Test of Trainee. Mean Attitudes Between 
Structured and Unstructured Training Groups 




Trainee Attitudes Toward Job- and Training 



Group 



EX 



Unstructured 
Structured 



20 
20 



1039 
H67 



51.95 
58.35 



•55089 
68973 



af = 38 t - .3541 (p < .8) Hot significant at the .05 level 
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^ CHAPTER V , ■ " 

r ^ SUMMARY AND CONCLUSIONS 

Restatement of I the purpose Qf the study 



.1 

-Xhe_^uii>ose of this study was to^ conduct an experimental com- , 

parlson of the structured versus unstructured training of semi-skilled 

production workers. To accomplish this broad undertaking, seven major 

sub-problems were. pursued lii depth. They were: ^ 

,1. To select a production job representative of those semi- 
skilled jobs in the Johns-Manvllle Products Corporation. ^ 

^ 2. To characterize and develop an unstruc^tured training program 

for the selected production job that Is representative of 
,the Johns-Manvllle unstructured training practice. 

3. To characterize and develop a structured training program 
for the selected production job that Is representative of 

^ the Jqhns-Manville structured training practice ^ 

4. To select trainees that are representative of a Johns- 
Manvllle production worker profile. 

5. To develop methods for evaluating the^productlon product, 
worker competence, 'tlite, cost effectiveness, and worker . 
attitudes. - 

6.. Tp execute the training experiment and collect the data. 

7. To analyze the data by making comparisons to evaluate the 
effectiveness of the two training methods. ■ 

: * * ' . " . " ■ ' . 

Results and conclusions ' 

Research outcomes resulting from each of these pursuits have been 

discussed or presented In depth In this report. The fbrmal conclusions 

f^rom this research In terms of six hypotheses or sub-points of number 

se^^n above are as follows for the pipe extruder operator's job: 



1. Training time required under the unstructured method xs 
significantly higher (p < ^005) than the structured 

, 1 method. >. ■ ; \ 

2. At* the four hour training time interval, trainees under the 
structured training had 'achieved a significantly higher 

(p < .01) level of job competence than the unstructured 
trainees. Though statistically significant^ differences were 
not found the eight and twelve hour, intervals^, there is^ 
' substantial differences^ in "training times. 

' ^ 3. Theresas up significant difference (p^*9), in the costs-^./ 
to train twenty operators by the structured 'me-thod than by 
the ' unstructured method. 

4. ^ Production losses were significantly greater (p <..01) 

tinder the unstructured method of training than under the 
structured method. ^ . 

5. ' Trainees from' the structured training program were able to 

resolve a significantly higher (p < ,025) percentage of 

production jHr^ M^mc j-hno —iiha. ^ ^ya-?nP^ft Tinrlftr fhp unfltruc" 

tured method. . . . ^ 

6. There was no significant difference (p < .8) in attitudes 
toward the pipe extrusion job among structured atld unstruc- 
tured trainees, i " . 

As with any reseaifch, caution is given to the reader concerning 

the tentativeness of the above statements. They should understand the. 

test of replication- in order that the statements approach level of . 

"truth." 

fr' ' . ' ' ^ ' 

I 

Observations t. ■> ! 

Seveiral observations were made iu the conduct of this Industrial 
Training jResearch Projeqt that are wortb noting. They are: ^ 

1. 'it is believed that controlled Industrial training resea^rch, 

. . ■ ■ . " ^ . " ^ ^ . ; ■ t 

such as this study, «!may be. impossible to conduct in on^goirig plant 

Operations. The variables are so complex that controlling them in a 

■J" , 

simulated situation: is, in itself^ very difficult. . » 



■ ■ ■ . ^ • 43. 

2. The simulated setting in a University ^industrial mauufacturing 
laboratory was believed to be an i'deal setting for condu<itirig industrial 
training resear^ch. The face validity was liighJEor both the researcher, 
visiting industrialists from Johns^Manvi^lle Corporation', arid for the 
trainees (as Judged by the researchers) • Nothing occurred during the . . 
14 mojiths of the research to discredit the simulation decisions that 
were implemented. , 

3. The job competency attainment under the unstructui^ed training 
method was in an almost perfect steady linear progression over time. 

4* Training to job competency has been and remains a problem 
for the unstructured method. The looseness o£ the unstructured method 



often caiJ'ties with it a looseness in -evaluating' attained levels of com-, 
petency- flariy believe' that those trained via unstructured, methods, never 
reach competency apd we never know it,. Hesearch- that compares unstruc^ 
tured and structured methods must be judged on idento^cal competency ^ 
criteria. _ i ' . \f 




. 5* Structured training program trainees responded more slowly 
and purposefully to their job tasks than did unstructured trainees and 
invariably relied- on their job aids and manuals. 



Recommendations for further research ' . . ^ 

^ , The following recommendations for ofurther research are presented ^ 
in descending order of importance: ^ . - 

1. Re-examination of existing projrect data to' determine its 
usefulness in /raising and/or answering additional rese^rcji questions- 

2. Develop and validate a metlidd for operationalizing the cost- ' 
effectiveness model as a cost-estimate tool for Industrial trainings 



3. Conduct a longitudinal study on the eff^ts lof structured 
versus unstructured industrial' training methods* ^ y 

\^ Utilizing the existing tTRP researth efforts, beg^n^^ ; 

replication with manipulation of singly varla^fles (eTg!^ task complexity, 
and trainee profile) so as to establish the generalizabillty and/or 
.patterns, of ciiange resulting froig training -variables . .. . . 
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APPENDIX A . 

. ' . ' . " 

WorKing'Paper Number Three: " i ' • 

1 

Cost-Effectiveness Model for Industrial Training 
May, 1974 ' ~~ '■ , 

XHTRODITCTIOM ^. - 

To accurately estimate the resources that should be allocated to \ 
indiistrial training, "the expected gain^ (returtis) of that training must 
be known- One^ source of controversy over training is the inadequate 
knowledge of its', economic returns. At face v^ue, training costs appear 
to be an economic burden which reduces the company profits. With some 
icorm of training being mandatory to maintain production, an economic 
— co&t-e^feGtiveness model is needed to^ determine the relative economic 
returns of varying training" strategies. 

The calculating o^ training costs and returns is, complex. There is 
no single formula. There are arguments for and against any formula or 
models It appears that the one that works best for a given situation is 
the on^ to use. The model proposed for this research combines the 
economic; reasoning of three cost effectiveness, models that have been 
Utilised in the training profession (Furst, 1970; Ghazialah, 1972; 
Wheeler, 1961). ^ 



1 ' f 

Industrial Training Research Project (funded hy JolHif?-M:inville Cor-- 

poratiou) Richard A. Swanson, Director and Steplian A, ^^;iwi:fn. Research 

Assistant, Bowling Green State 'University. 
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' ■ r- ■ ' . . 

I , ^ DEFIMITIOM OF TERMS - 

Analysis Time - total man hours to produce analysis of the job. 
Design Time - total man hours to design the training program. 
Material Cost *- all material costs incurred from onset through completion 

of one training^ program. These costs include supplies to facili- 
' tate training program development (secretarial, graphics work, 

travel, duplicating, display boards, training aids, etc.) 
Reproduction Costs - all' costs incurred in duplicating additional copies 

of the completed training program for training purposes] 
■Trainee Time - Total man hours and resulting salary costs incurred for - 

. trainee to reach job competency. . ■ 

Instructional Hardware ^ ghelf items that are purchased to facilitate the 

training program (e.g. production machine to be lised just for 

training; filmstrip projector, tape recorder) 
Instructional Software - shelf items of instructional content that are 

purchased to facilitate the training program (e-g.. manufacturers 

operating manual; f ilmstrip/transparencies) . _ * 



COSTS OF TRAINIHG 

^ Training costs can be split into three groups, fixed, variable, and 

It . 

total (Wheeler, 1969, p. 14). The r,atio comparisons of these, costs to 
Returns then determine the economic benefits of a training program.* This 
method provides a detailed analysis of training costs. broader look at 
training economic s involves a process of calculating an investment cost 
ror traioiing and comparing it to certain returns from that Investment 
(Furst, 1970, p.' 30) . The proposed cost effectiveness model for the 
Industrial Training Research Project includes the use of both the above 
plans • In addition, information unique to the Johns -Manvi lie Products 
Corporation cost-ef fectiveness terms Bj^d practices is considered. * 

^For this study the costs for training can be classified as either^ 
fixed .or variable. Fixed costs are costs that do not vary even though - 
humbers of trainees, training time, or training program development varies 
Variable costs are costs that change as the niiud^er of trainees, training 
„time, and training pro'gram developmapt varies (Otillen Sisson^ 1974). 
Example: ■ if regular production equipment (which is a fixed cost for pro- 
duction), is used for training,, the losses in production are considered a 
^^ariable cost. While individual operations uniquely de$cribe what is to 
be considered fixed and vaijiable costsj for this discussion only cost 
categories will be specified. 
S-tructured Training Program Training Costs 

The following are the training cost categories for the structured 
training program as characterized in this study: (see Working Paper Number 
Two) : ^ ' . 



1. Training Development 

A. analysis time 

B. design time 

C. material costs 
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2. Training Materials - expendable 

A. cost of reproducing copies of 
developed training program. . 

3. Training Materials — nonexpendable 

A. instructional hardware 

B. instructional software 

4. Training Time 

A. trainee^ time 

B. trainer time 

5f Producti9n Losses Resulting From Training 

A. production rate losses 
Bv material losses 



Unstructured /Training Program Training Costs . 

The following are th^ training cost categories for the unstructured 
training program as characterized in this study^ (See Working Paper 

Number Two): ' ^ 

* ' ' f" * 

i 1. Training Time ' ' 

At trainee time ' 

2- Production Losses Resulting From Training 

A- production ratte losses 
B. material losses * 

' ^ - + - - - It ' 

" ■ V , - 

THAIHIHG RETtlRHS , ■ V ' . 

The training return of the training program (either structured or 
unstructured) is a competent production worker. To evaluate a competent 
^'production worker one must detail the competencies and evaluate them. The 
combined component evaluations determine the total evaHiation, The fol- 
lowing outline is utilized to summarize the procedures ior assessing the 
returns of training- ' i 
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1. Production Task Performance i 

" ■ V ■ ■ . - 

A. traiiiee has reached job coinpetency via training 

(structured or unstructured training program)* \ 

1) trainee can successfully perform job start-up 

2) trainee can maintain set standard of plastic tubing 

3) trainee can successfully perform in production 
malfunction performance tests.' 

4) trainees can successfully perform job shut-dowi) 

B. traini&e\is satisfied with his training and his. job. 

2. Collect Data on Task Performance Returns 

A. measurements of^ task performance 

1) time yto reach competency, production 
curtailed, start-up) 

2) production rate ■ ^ 

3) perf9n^iice test . ^ 

4) px'oducU quality 

5) raw material useage - 

B. raeasuremenn of trainee attitudes" toward his training- 
and his job', 

' . \ ' * - ' 

3. Monetary Value of Returns 

A. Convert trainee perfosnuance data to a monetary values 

B. returns of structured training' program and unstruc- 
tured training program are totaled. . ^ 



DATA COLLEcWoN PROCEDURES 
Time - job time (time clock) ■ 

Production Rate " Number of 3 foot lengths of quality pipe per hour of 

. production or\a .specified minimum measured joutput 
' ^ within a desij^ted time period. 

Trouble Shooting - Reaction to injection of machine malfunctions via 

performance test (down timie, loss of tubing, time of 
malfunction inj^ection vs. titie to respond to mal" 
function, ' time to correct malfunction). 

Training Program Costs - List^ total costs to develop structured an^ 

unstructured training materials and program. 

Production Down - Time production as complet^y halted or interrupted- 
Material Efficiency - Weight of raw material supplied to thie machine . 
. -versus weight of \s crap and amount of quality product 

produced jCweight raw materipi suppilied, scrap, and: . 

hout bundles of quality tubing).. ^ 

Training Time - time consumed to tr^in a trainee to reach job competency. 
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DATA ANALYSIS AND EVALUATION 
The following coinparisons will- be used to evaluate the eifectiveness 
of the tvo training inethods: * • 

1. Training time required of the unstructured training program as 
compared to training, time required of the structured training ^ 
prpgram.to produce a competent production worker. 

2. A comparison 65 levels of production worker competence by time 
jCntervals between the two industrial trainings methods. -.^ 

3. The total development costs and returns of the structured 
training program as compared to the costs and returns of the un- 
structured training program. * 

4. The production losses o£ the structured training program versus . 
the unstructured .training program. 

5. The reactions of the structure<i training program operators to 
production problems (malfunction performance test) versus the . 
unstructured training program operators. 

\ * ■ ' ' f 

6. The attitudes of the trainees in the structured program towards 
their training, trainer and *job versus those In the unstructured 
program. 

COST-EFFECTIVENESS MODEL . , '.^ / . " 

The following is, the overview program procedure and itiodel for evalu- 
ating the cost-ef fedtiveness of industrial training programs. The ^ 
specifics of the costs, returns, .and analysis have been discussed previously. 
The graphic representation of the' model is presented in Table i. For bath 
the structured and the unstructured training programs, each variable under 
training costs and training returns should be quantified. For those, that 
are expressed in. non-monitary indexes (e.g. tim6) , their monitary equivalency 
should be calculated whenever possible.' These figures can then be used for 
the analysis and 'evaluation stage. 
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Table I /* ^ 
INDUSTRIAL TSAINIKG COST-EFFECTIVENESS MODEL 



Structured 
Training 



Training 
Costs 



Training 
Returns 



Analys is 



Ti^ining Development 
Training Materials: 
Expendable 
' TJnexpendable 
Training Time 
Production Looses 



Time to reach job competency 
Job performance 
Work Attitudes 



Traitiing^^iTDS \ , 

Production Rate 

Perfonuance Test 

Product Quality 

Raw Material Efficiency 

Worker Attitude 

Cost Conversions 



Uns^tructured 
Traiuins 



Training Development 
Training Materials: 

Expendable 

Unexpendable 
Training Time 
Production Losses 



1 



Time to i;each'job competency 
Job performance 
Work attitudes ^^i^ 



\ 



Training Time 

Production Rate 

Performance Test 

Product Quality 

Raw Material Efficiency 

Workier Altitude 

Cost Conversions 



Evaluation 



Training time 
Job' Performance 
Worker Attitudes 
Cost Comparisons 



\ 



COHCLUSIOH 



The cost-effectiveness comparison between the. structured and unstruc- 

■ \ . , 

\ M . ' ; ■ 

tured training programs is^ determined by analyzing the training variables, 

converting them to monetary eq\valents, and then conducting a cost com- 
parison, 'obviousiy, individual Variables such as ''time, taken to reach 
competency'* will be compared and, reported as additional indexes of 
effectiveness. 
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UMEX- EP-X-TRUDER SYSTEM ' v . 

The ,ED-X-2^UDER system is a small extittder' and versaitile tske-ofj^ 
ecjuipment* The basic EDrX-TRUDER, shown below, is a 3/4 Inch, 20. to 1 
L/t> ratio extruder^ fitted ^^th a breaker .plate and die for extruding 
1/8 inch rod, a cooling trough^ and a pull-off unit. The extruded and' 

; ^\ ^ ■ " ■ ■ ■ ■ 

pull-*off unit are. run by separate variable speed motors. Ttie temperature 

of the extruder barrel atid die is controlled and indicated by three--' ; 

' ^ ' — . ^ . ■ ^ ^ '^^ 
separate ^one controllers, ^e hopper area of the fextruder Is water 

cooled. An amneter and tachometer are supplied for indicating the^^,^ 

extruder motQr current and screw speed » The.plasticising capacity *is ^ 

rated at 8 pounds of HDPE^ per hour. _ ' \ 

The basic unit is supplied with a 1/8 inch diameter die for rods 
or strands. Other'adies are available, as options, for rods and profile*^ 
of varidiis sises- and shapes. Consult the list of optional equitsmeat below* 

Other 'take-off units are used interchangeably in place of the cooling! 
trough* These include a vacuum si^er for tubing, a. three-roll .sheet ^ 
finishing unit, a blown film unit, a chill-roll casting unit for film,' 

and an extrusion qoating unit. The accessory reqtiipment is so desired- ' 

* '■ ' I * * „ 

that /any individual system can be installed an^ aligned itt a matter o£; ^ 



minutes . * - ■ ' ■ . . ^ 



All accessor y It ems ^^ar^fdriven^ frdm th6 pull-roll drive by^l^ans of 

a one-chain connection* ^ ^ . ?^ 

■ ■ ^ ' . ' ^ . ^ ^\'\ ^ 

The winder rolls on 'the film and coating lines are- essentially the 

sikme' as those . used on the sheet line (see description of this on the^ / 

?>pposite page; . _ , . 
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RAINEX SPECIFICATIOM AND INFORMATION SHEET 

§pfecif£cations on the Extruder: J 
Model 3/4 x 20:1 ED--X-TRUDER ^ 

Sorrel SiJie (ID), Inches 3/4 

^Length to Diaineter (L/D) Ratio . 20 to 1 

Barrel Material i 4140 Steel Alloy* 

Screw Type Constant Pitch Metering 

CoiBpression Ratio. . 2 to I 

Screw Material Kitrided 4140 Steel Alloy*, 

Melt Capacity, Pounds of High Density 

Polyethylene per hour \. ..... . 8 

Niiniber of Heating Zones. 4 ..... 3 

Hekter Type. Mica Ba^d 

Heatitig Capacity, Watts . . .1600 

Heat-up Time, Hours . i ..... . .^1/2 

Motor Horsepower . . . . 3/4 

Motor Speed Contrc^l Type . . SCR 

Screw Speed, Maximum RPM ..«................<... 120 

Type of Speed Reducer, . v . . . * . • • • • • Worm Gear 

Gear Ratio ' 15 to 1 

Tr^sraission Horsepower with a 1.25 

Service Factor at 100 RPM. . 3/4 

Thrust Bearing : . . * . . , Ball Type 

Bearing Life, B-10 at 1500 PSI, hrs '. . . .50,^000 

Electrical Circuit Required. . . . ,. 4 .115-volt, 30-AiQp 

Floor Space Occupied by Basic . ^ 

ED-X-TRUpER ' 86*' x 14" 



*pther materials available as* options. 
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APPENDIX G 



Working Paper Number Two: ^ 

f 

Plastic. E:ttruder Operator Job Analysis ^^ 



February,, 1974 — . 

JOB^ DESCRIPTION \ 

The- operator is a semi-skilled wt/rk^j^ho-tTSEnsSorms raw plastic into 
plastic, tubl^jg_thxotigh:"1Ehe use an/extrusion inachine. ' The operator's 
work is performed in i manufacturing environment with other. extrusion 
machines operating next to him* Ttie operator possesses a fundamental 
knowledge of the extruder and the/plastic^extrusion process. He is capable 
of man ipiiia ting hand tools necessary for performing this job. 

The/operator can start up t^e fully assembled machine short of set-»up 
of the pipe extrusion equipment] The operator must be able to ^perpetuate 
the propuctipTi process and resuart the production of pipe if the machine 
or its pomponents curtail the ypipe production. The operator is fully- / 
responsible for the quality o^ pipe manufactured, gathering and bundling/ 
of quality pipe and plastic \^aste, and tagging and recording of produ^^on 



output . 



JOB TASKS 



allowing list coT^ the. savett^jor tasks involved in the 



plastic extruder operator jjob: 



A. ' /Preparing the job 

B, . / s.tartin^up the extrusion machinfe 
[ Threading the vacuum- cooling tafnk < ' . 
/ Adjusting speed of production/ 

E// Developing the tubing / 

F. / Maintaining production and /quality control 

G. / Sliut ting-down the job . / 

Industrial TraiWing Ke^arcti Jr'roiect Uundad by JoUns-Manvlile Corporation) 

Richard A. Swansbn, Director and Stephen A. Sawziri, ResearchAssistaftt " 

Bowling Green State University 
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TASK DETAILING SHEET 



Preparing the Job 



Exaniljie the eiftruder^fOr proper serviceable operation. 

A. Assure proper connection of accessories 

1. Extruder Dies 

. 2. Siting Die 1^ 

3. Vacuum and Cooling Tank ; 

4. Tank Exit Gasket 

' 5. Cooling Water , 
■ 6. Electrical Power ■ 

7. Vacuum Pump 

8. Raw Material Supply 

B. Cleanliness; Water and Pellets 
Necessary Hand Tools 

1. Pliers I . - 

2. — Tin ..Snips 
il Knife 

D. Place pliers and tin snips on extruder bed 

E. Quality control . tools 

, . . 1* Pipe Test Device 
2, Cut-off Saw \ 

Review "Work Order Specifications" 

A. Raw Material 

B, Product . ^ 

' C. Dimensional Specifications^ 

D. Visual Quality Specifications 

E. Recommended Extruder Settings 



TASK DETAILING SHEET 
STARTING-UP THE EXTRUSION MACHINE 
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1, Turn on cooling water-open approximatel;^ one turn. 

2, Main Power 

A* Jteke sure all switches- are off and dials set to . 

tfte zero position 

Main Power ON 
C. Push in re^set, green, button . 

3, Turn on temperature zones-note job sheet fo^ recommended 
temperature • . , . 

Zbne 1 (Barrel) 
B, Zone 2 (Dniversar Adapter) ^ 
. Die. Zone (Extruder Die) 

4* Warm-up time for zones: 15 loinutes . 

5^ Check and/or filJL the vacuum-cooling tank with water to the minimum 
water level mark ' . 

6, Check for zone temperatures on temperature, 

A. " Zones On Temperature/ Yes-No 

B, If No-Adjust . ^ 

7* Place extruder screw switch to the start position 

i * 

8. Place take-up roller speed switch to the start position 

9, Dial takerup roller (take-up) speed 
10* Turn 6n the vacuum pump 
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TASK-^ DETAILING SHEET 



TdEEADING THE VACUUM-COOLING TANK 



1. ^ Adjust the amount of lubricant witer in sizing die. The valve ^ 

should be opened one full turn to 'allow cooling water into the 
sizing die. ^ ■ , . 

2. Extrude plastic slowly (ap'proxiiiiateljr 40 RPM run speed). 

A- This is done by turning the run speed EPM Dial 

t& *the necessary speed to. extrude plastic. 
B. BB the plastic is bein^ extruced twist the ex*- ^ 
ijrudent to a diameter necessary to enter the sizing 
I ^ie and the . vacuum-cooling tank (the twisting is. 

done by using pliers to grasp the extrucent and twist 
, -it). • ' \ ; 

3. Stop **run speed'* (turn the IIPM Dial to zero) . 

■I .... 
. 

4. Once wisted, cool the plastic twist portion by splashing water 
. on it. [ 

5. ^ Cut-off plastic rou^age that was held by. the pljiers-with the 

tin snips. * 

* - ■ ■ ' < " * - " 

6. Grasp the twisted plastic with pliers and push it through the 
sizing die^ 

^ , ,^ ' " ■ . . - . ' 

7. Grasp the plastic by hand inside the. tank. ^ 

. ff. Dial "run speed*' to **50" 

9. , Ha;nd pull the |>lastic through the tank and try to keep a uniform 
diameter pipe' while, ,NOTE: The plastic -tube may collapse at this 
time, this is expected*. 

10- Feed the plastic through the exit gasken. and into the ^ake-up rollers 

11. Slide the tank forward keeping it tight against the side and fronjt 
guides . - ^ ' * 
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TASK d'eTAILING SHEET 

- ADJUSTING SPEED OF PROdUCTIOH 

■■ ■ - ' " ■ I * • 

« , - • 

r„ check the specifications for th6 production rate as given on 
the work order specifications. ^ 

2- Usin'g the work specifications, ^et the EPM dials for the extrudent 
run speed and the take-up roller speed. 

NCilE: The dials should be adjusted at the same speed to keep an 

even flow of plastic through the tank. • 

3. Constantly cut*off extruded^plastic, with tin snips, exiting 
the rollers. ' 

4. Check and correct for build-ups of plastic at the sizing die. This 
can be done by either Increasing the EPM of the rollers or de-^ 
creasing the KPM of the extrudent plastic output. 
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TASK DETAILING SHEET 



DEVELOPING THE TUBING 



/ 



1. Place the lid on the vacuunt-cooling tank 

A. Use four wing nuts to fasten the lid-one on 
each corner stud 

B. Fasten nuts snug-tight 

2. Opeh 'Wter-in" valve to "fill tank with cooling water. 

3. Turn "water-in" valve off when water reaches the maximum water 
level mark. . - 

4. Turn off sizing die water valve, hand tight.. 

' ■ ■ ■ . , ' ■ ■ 

5. Turn cooling tank, vacuum adjustment clockwise to obtain maximum 
vacuum. . * ^ 

i - ' 

6. As pipe blows up, the exit gasket-to-pipe seal is developed, and the 
tank vacuum rapidly increases. r 

7. Turn vacuum , adjustment .c6unterclockwise to adjust the vapuum 
according to the production job sheet. 
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■ TASK DETAILING SHEET 
MAINTAINING PRODUCTION AND QUALITY CONTROL 



1, Check and fill the feed hopper with plastic raw material • 

2, Tubing at. this time is now properly extruding as per the production 
job sheet. * 

3, Preliminary check of the operation 

A. RPM Adjustments " ^ 

B, Stretching of the Plastic . 

C • □ Visual Appearance ; 
D- Slippage of the take-up rollers 
'Collapsing of the Tubing 
^ F, Consistent Pressure of Vacuum . 

G- Temperature IVidicators for Constant Heating * , 

Temperatures 

NOTEb Observe extruder screw RPM and motor amperage for a constant J 
even extrudent output and to check tfeeT^oad on the scre^^^ drive 
tootor* "^"''X . 

Increase of amperage indicates ar; increase o{ load cu ; 
the motor; Passible cause of the plastic not melting 
in zones one and two, remedy by increasing the temperatures 
in zones one and two/ 
NOTE: Constant checking is required , to prevent a build-up of plastic 
at the entrance to the sizing die. ^ * 

4, Sampling of the Tubing . * - 

A. Cut off approxiioately 8 inches of tubing from the extrtider 
With the tin snips. 

B. Observe vis'jal qualities of the sample i 

1. Smoothness ; 

2. Ripples 

3, , Streaks 

4, bubbles ' ^ * 

5. Melt . . 

6, Blow-'outs - 



C. If not meeting j^sual qualities adjust ijlie extruder controls 
as per criteria chart. \ 

D. Square-off ;cnds of tube sample 

1. CJamp tube in cut-off saw vise ^ .^^^ 

2, Turn on power-push b"utton 

3* Slowly feed saw into the tubing and cut-off end 
. 4. Remove the tube from the vise [ 
5/ Repeat the cut-off operation on the other end of the 

tube -■ ' 

6* Turn off power-push power off button 
7. ^Trim off edges of both ends with knife 
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Outside Diameter Check 

.1. Insert tube in outside diameter test device 
" ■ 2* Itotate the tube * ' ' 

3. Read the dial indicator at several intervals with 
, hand removed. 

4. Indicate the maximum positive and negative Indices 

5. Accept^or reject tubing according to the 
specifications, on the job sti^eet, within the 
tolerances. - ^ 

I I F. Wall Thickness and Concentricity Test 

1. Insert*.,tube in test device 

2. Apply downward pressure on tube with thumb 

3. Rotate tube 

4. Read the dial indicator indices while rotatiing 
the tube 

5. Indicate the raaximmi positive and negative indices 

6. Accept or reject tubing: according to the specifi- 
cations, on t'he' job sheet, within the tolerances 

G. Plan for and Adjust Extruder Controls 
" 1- By using the trouble shoojting chart aorrect 

• extruder cbuitrols that will result in quality 
~ . V tubing basjed on sample test results. 

I 5. Repeat sampling procedure until pipe meets job standards. 

6. Material take-off of standard t:ubing___^ 

- A Cut pipe with snips in 3 foot, 6 inch lengths 

B. Out off 3 inche& from each end 

C. ,Tr^,m ends free of plastic burrs 

D. Bundle, ?.ape and'tag ali tubing (good and bad), for each 
hour of production.! 
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TASK DETAILING SHEET [ ^ ^- ^ 

1 SHUTTING 1X)WN THE JOB ^ . ■ 

1. Stop extrusion of plastic by turning thia ^xtrudenfe^erew RPM dial to 
zero. l> . 

2. Placing screw drive motor switch to the of f position. 

"*3. Allow rollers to pull the remaining pipe through the cooling tank. 

4. Stop the take-up rollers by turning, the take-up speed dial to zero^ 
and placing the roller on-'Off switch to the off position 

5. Turn off the vacuum puinp by placing the pQmp switch in the. off 
position. 

f • - 

6-1^ Allow the water^ in the vacuum- coo ling tank to" drain out., ^ . 

7. Turn the heating zone dials to the zero position 

8. Place heating_j;Qiie-4^ower switches to the off position 

9. Allow cooling water to remain circulating .through the extVuder for 
10 minutes. 



10. Place the main electrical power sj^irt^ to the off position. 

11 . Clean-up 

A. cut-off excess 

B. water and pellets 

C. other . 
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APPENDIX B 



Layout of ITRP Work Area and BGSU 
Manufacturing Lalyoratory 
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.1 ITRP I 

FOUNDRY I ^XTRUEER OPERATOR ' 

' WORK AREA . '" " 

I f 

1 I PLASTICS 

^ _j .; I PROCESSING 

. I . . punjch presses ,j . . . • 

«V — ^ tmt JLb 'Mt dto< M 



CERAMICS 
PROCESSING 




MARUFACTURING 



StMULATION 

Q 



'ENERGY, POWER, INSTRUMENTATION & CONTROL 



CLASSROOM 



TOOL ROOM 



ITRP 
OFFICE 



ENTRANCE TO ■ 
MANUFACTURING 
LABORATORY 

v.. " . 



EtECTP.ONICS 



STORE ROOM 
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* Picture of ITRP Extruder Operator .¥ork Area 
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APPENDIX E 



WoiJcing Paper Namber. Onfe . 
Characterj^stics of Structured and Unstructured Training ProfiramSj ^ 
bct6ber> W73 i 

I. Unstructured Industrial .Trailing (buddy-system)' ^ 

Ai Trainer Characteristics " i" / ' " 

1. ; 'Interest in training - No interest with ptossible negative 

> . See^ng^; to some interest. Rarely will there be persona 

' ^ highly interested in being a trainer. 

+ * 

Knowledge o£ job— Minimal competencies with possible , 
Incorrect knowledge of practice; to mastery of the Job.' 

: ^3. ' Instructiotu skill, -* No 'instruction skills . In terms oi 

*^ sensitivity xo the human interaction, aspect oJE" instruction,: 

there may be none to ^ome sensitivity. 

: I,* o ■ — ' — p ... : . ^ 

""Instr national Material^ Available ' ' 



B. 



1. Ih&trtictioiml .pl5 



2. Instructional s6pport materials " None available 

3i Proper ^ob tools and equipment ^ Available, but, may not 1^' 
ali be used ^, 

C. Instructional Environment 

1. Worker-vTrainer mu^t maintain production while instructing 
and thus the actual production activity is the £ocal point 
of the training effort. 

^' * ' - 

2. WSofkcr-Trainer is conscious of incentive pay while jlnatrucfeing. 

3. Worker^Trainee is distractor in t^tms of . * . 

a. takes worker- trainer time * , . 

b . potential personality clash , <7 * ^ ^ 

4. * Trainee does not feel^that he,_ is' being closely observed. 
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Industrial Training Research Project, (funded by Johns"%]j(yl-He^ Coxptil^kcion) 
Richar;d A. Swanson, Director and Stephen. A. Sawzln, ResearcH^&sist^nt^^^X 
Bowling Green State University - * ^ \ \ 
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Strtiotur^ Industrial Training (syatsmatlc) ^ \ > 

A. Trainer Char acterla tics . f \ 

U. ' Interest *in tr;8ttnitie ^^^a§ positive to higtiTlntsrest 
In being ^ traiper . * ! J 

2* l^otrledge of :}ob - Hbb all tt^em^essary knowledge and / 
pi^ctice to perform the jtob*L ! 

3. Znbtructipn aklll <t Basic insftructor skills with some, to 

imxh h^c^n intertic^tioa sensitivity. ^ < . 

ii; Xnstructi<.mal !&ter£ala Availablj^ 

, 1. ' In^il;ruGtio^i plan lliorough analysis of the job used dm 
a ^asis for the structured training pMgram* ^ . 

^. XnstructionaX support materi^s ^ Coii^lete sel'f-^ipstructidnal 
^ and/or instructor based structured training program that ^ 
- ^ has ^een systetnatically developed and validated. 

I^^truction^ Environment ^ - 

X. The trainee is 'the fo6ai point^of the training effott. 

2* lOie trainee feels thiat be is being closely observeH, 



The foreman will act 
foreman^ s duties and 



involve himself extep 
worker . These tasks 
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APPENDIX F 



Foreman. Jbb Characterization 



as th^ directs production and worker sUpLervisor. The 
responsibilities are such that as the netf'worker 



enters hi& new job environment the foreman has little tinie or desire to, 



sively Inj the orientation or training of the new 
are performed by existing employees on the job. Nor- 
mally the foreman wotld give nhe new worker a 'short oral orientation at 
the' job site covering; a very, general description of the process and would 
then turn him over tci the buddv for* training. The existing employee is 
totally . unprepared. , The foreman will interact with the new worker/ only" 
if a sitiiation demanjis it. The\foreman is constantly mobile* He Ji? ' 
either supex\(ising his job area br petforming the administrative functions 
of lower management .|. ^Interaction^ between the trainee and the foreman may 
be further characterized by .analysing the interaction according to stages 
of trainings training progress, a^d production outcomes* Foreman responses 
to these varying situations are ch^racter^ized belBw.^ 

' stages of Unstructured . Job Training 

Trainee Ititrod^ction; r >v , .^'^ , 

- 1. Foretitan tkke$ very little time to show the^ 'new worker around his*- 

. job and tjo his fellow workeirs* ' ' 

"~ 2^. 'The foreiitan lacks time to orientate the new worker because of the 
■} pressure^ of other duties. 1 ^ . . , ' 

3. Trainee^ bxpectatilona iff the iway of , performance, work breaks^ and 
work attitudes are not givei^ to the wSrker by the foreman ^,but by 
" J. a fellp5| worker . (buddy) . 1 ' . " > 

Initial Training jPeriod: \ . 

i;^ Foxefljan jdpes not initial job Itraining, leav:tng that duty to a 



2. 



3. 



4. 



fellow i^rker (buddy). - L ^ 4 r 

Rarely 4^f any Int^eractiah. wit^ the; trainee to check oh training 
progr^s^ by iSie -f^o^ia^n. ^ j ^ * ^ j^. ^ 

Foreman/ 3 not discuss^ training of the trainee with the fellow 
worker /(buiJdy) unless ;th^ tiTainfee is detrimental to the job 
enviroij^^nt. * . ^ j » ' y 

Infoxinat run -in with ^the foreman the' traine^S raay result in 

to basic 



introductions th^ inay lead 



given 1:0 the trainee by the foreman. 
Advanced traiTfin^ Period : 

1, Foreiran^expects iniprpv^isent in 



information about the job 



traiyv^e perfotmance. Increased 
the foreman interacts casually 



production, and job ^knowledge, 
2/ At tfeis period of th^ training'' 
' with the trainee. ^ [ 
3.^ Th^t^ interaction is informal does not relate to the job or 
" tr^5tning, ' - -^v^ j . 
fh*^ traiilier may^take advantage j0f<p trainee *s progress and l^ave 
d the trainee for [.extended breaks; / ^ ■ 



Progress During Unstructured Training , ' ' 

The foreman haa no schedule for training progress. ^ 
The foremati'Vas a value expectation of where the training should - 
stan<f at ,a paint in time • * j ' 

Training oti Scliedule: ^ 

ForeiS^ indiscretely shows acKhowledgement of training progress. 
1. Ackiibwledgeraent given more to buddy thap the trainee. ' Q 
\ 3. \ Forei^an feels everything Is running smoothly therefore performs - 
hia^ duties not worrying or thinking about the training. 

Training Ahead of Schedule: * ' 

1. Foreman shows apprec^tion for trainee i^ergj^i^nce by tilling 
the buddy not the trainee. 

2. Appreciation by'foreman is minimal to non-existant^ 

I . " ^ 

Training Behi.nd Schedule: \ . ■ . . ' 

_^ 1.. Foreman concerned only if production is lost and it 1^ thfe 
trainees fault. 

2. Points out Xoss in production* ^ , ^ 

3. Foreman 'discusses training with the buddy in a formal of fice 
meeting. ^ ' \ / ,^ 

4. ^ Forema discusser the buddy*s lost irioney due to ^inadequate 

training of the trainee* ..■ 

- I- ■ , / ' ^ / 

Production Outcomes from TJNSTRUCTUBED Training 

DEFINITION; T^roducfcion Crisis 

1. Production consistantly curtailed because of worker inability to 
start up pipe production or keep, .prodqctioh xatie up.- 

'2. Failure o£ extruder to operate correctly or its related components. 

3. Worker/trainee cart deteriiin4 the degree o^ crisis by his actions 
being either frantic or. rational. " ^ 

4* Failure between^^he. trainee and trairkiar , (buddy) to Interact 
,i \ together and coniwun^cate thus resulting In loss of production or 
damage to eqiiipaenty , ' ' 
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Production Crisis Situation (not Buddy or Trainee fault) : ^ 

1. Foreman is concerned. 

2. Foreman builds anxiety thinking it is tfie workers fault, anxiety 
does not diminish once .truth_is known. 

3. Crisis is a nuisance or annoyance to the foreman if it must be > 
"handled by him instead of being handled by the trainee or the 
buddy , ^ . ' ^ 

4^. Though the crisis is not the workers fault the foreman will 
reprimand the buddy for allowing the crisis to qccuxv 

Pibduction Crisis Situation (Buddy or trainee fault): 

1. Foreman anxiety builds profusely. 

Foreman shows worker what is wrong but reprimands the workers for 
their "^iack of perforniance in handling the crisis in which they 
^should have been able to solve because of the training. 

' ■ \ . , . ^ = ■ 1 ■ 

Normal Production (no problfttn) : ^ 

1* Foreman- casually iti^.teracts with the trainee. 

2. Foreman leaves the trainee alone since the productiioQ is adequate. 
■ V 3. Foreman conspicufinsfly absent from the ^/ork area. 

Normal Production (problems): . ' ^ . 

. ^ ■ 

1. Foreman iisualiy does not interact. Buddy atid trainee to solve 
'^^roblems. ■ - , 

2. If foreman interacts he does' so .only;; in an inquisitive ;way. 

3. Foreman may offer sxtggestions in^a rational, ^analytical, profes" 
.sional^ manner* Vvi ^: 

4* Toreman shdws- no anxiety^ * ' 

DEFINITION: ' Castjal Interaction ^ 

, 1, poes not deal with the gob, ^ / , 

2* Talk di^als witrh sports, hcfbbies, news items, town talk, personal 

live;? . . ^ ' . C 

3. De#jla he job>.. pay, performance, production. ; This inters 

.acLfou usually a iititi5r amount o£ interaptlon "in a crisis 

situation 'for the^rainee or .wairker-tifainer. 



Structured Tralnia^: -GBrieral and 



Specific Trai,nlriE tieqisions 



11^ General Decisions 



A, Introduction/Overview ^ ^ ^ 

B» Specific Job Instruc^ion/"talking and doing phases" 

C. ProductiOtt Problem ^-TrainingZ-'Talking and doing phases" 



3. 



4. 



III. Specific Decisions^ 

' . ■ ■ / ■ ■ ■ 

Parts and Content 

/ 

A.. IntrcDductliSn/Overview 

1. your^training program 

2. exjtxusion principle 

3. J^b overview 

4^. what to expect nex^ 

Specific 'Job Instruction ' 
1. preparing the job 
2^ stai;ting-up the extrusion 
machine 

threading the vacuum- 
cooXin^ tank, 
adjusting the production 
speed. 

5 . developing the tubing 

6. maintaining production 
and quality clontrpl. 

7. sltutting-down the job* 



C. Production Problem Training 
/ 1. Extrtjdier Variables 

a. trake^off speed 

b. run speed 

c. vacuum 

d. heat? xonja' 1 

e. heat zone 2 o 

f. heat die zone 

2. Production Problems 

a. bloVrout ^ 

b. bubbles 

c* buinps-rippieg 
d* melt 

stteaks-ridge5 
f • outside diameter 

oversize ; 



Estimated 
Instructional 
Time 

10 min». 



Strategies 

I J * 

1. audlo^cassette tape 

2. trainee manual with ^ 
abreviated script and 
black and white prints 



1. instructor based 120 min.^ . 

2. instructor and trainee 
manuals 

3. mini^mum down time on 
extruder 

4. talk thru'entire job while 
production is maintained 

by production worker. ' ' ■ 
Solicit verbal responses 
, from trainee and written. ^ 
responses* irl manual. ' ^ 

5. execute entire job using ^\ 
trainee manual and verbally 
explaining job trainer 
and/or ask questions. 

1. instructor based 20 min. '*talk" 

2. instructor and trainee 
manual !^, ^ 

3. minimum down time' on 
- extruder ^ 

4. talk thru variables while 
production Is maintained by^ 

. production worker* Solicit 3D min. 
. verbal responses from trainee y*action 
and written responses in manual 

5. execute entire problem solving 
procedures lising trainee manual 
and verbal explaining procedures 
to the traiiier and/or ask 
questions * 



outside diameter 
under size 
inside diameter 
oy$r size 
inside |di^^meter 
under size 
eccentricity o£ 
outside diameter 
to inside diameter 
zero (0) vacuum 
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PLASTIC EXTRUDER OPERATOR 
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Job Analysis 



0 0-1 Job Descriptlon-'Plastlc Extruder Operator 

0 ^ ' 0-i ^ Job Tasks ^ . E , 

0 0-^2. Task Detailing 

0 0-10 Safety ' / 



Introduction -Overview 

Lesson Plan 
Ov&rview Fill^^in Sheet 
Extruder Parts 
Extruder P^lts Eill-in Sheet 

^ Specific Job TraininR-Talkinfi Phase 



2 2^1 Preparation lesson plan 

2 2-2 . Stage 1 - Preparation check sheeli 

2 2-3 Extruder parts-training aid 

1 2 2-4 Start-up lesson plan 

2 2-5 Stage 2 - Start-up check sheet 

2 2-6 Threading lesson plan 

2 2-7 . .Stage 3 - Threading Check sheet 

2 . 2-8 Threading training and sketch 

2 " 2-9 Threading training aid 

2' 2-10 Stage 4 - Adjusting apeed lesson plan 

2 2-11 Stage 4 - Adjusting speed check sheet 

2 2-12 Work order specifications 

2 2-13 Adjusting aivd developing training aid ^ 

2 2-14 ' Stage 5 - Developing lesson plan 

2 2-15 Stage 5- Developing check sheet 

2 , 2-16 Stage 6 - Production and quality control 

, . ■ lesson plan ' . 

2 ■ ^ . 2-17 St^ge 5 - Check sheet 

' 2 2-19 Stage 7 - Shutting dow lesson' plan 

2 ' 2-20 Stage 7 ^ Check she^t - 

Specific Job instruction: Doing 

3 3-1 Lesson plan , 

Production problem tralnins: Classroom 

4 A-1 ' Extrusion Principles Lesson Plan , 
4 4-3, Discussion 

'4 . 4-3' ^ Extrusjion principles' fill-ln sheet 

4 4r-5 * " Production problems ^ lesson plan 

4 4-6 Production problems training aid 

"4 * f4-7 - . Production problems chart 

4 4-10 Pipe problem quiz 

Production Problem Traininft Doing 

5 " . 5^1 Lesson ' . 
5 *5"-2 Production problem test 



Txalner Manual 

Unit ■ Page 



1 
1 
I 
1 



i-i 

.1-2 
X-3 
1-4' 
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Plastic Sxtruder^^^^Cte^jj&eij^ Job Analysis ^^^ 



February, 1974 

■ \ ' " r . 

JOB DESCRIPTION :; . 
The operator is a semi-skilled worker who transforms raw plastic into 
plastic tubing through the use of an extrusion machine, * T>ie operator's 
work is performed in a manufacturing environment with other extrusion Tna- 
chinfeis operating B^t to him. The operator possesses a fundamental know- 
ledge of the extruder and the plastic extrueton process. He is capable 
of manipulating hand tools necessa;ry for performing this job. 

The operator can start up the fully assembled machine short of set- ^ 

' I ■ 

up of the pipe extrusion equipment. The c^perator musl^ be' able to perpetuate 
the production process and restarl; the production of pipe if the machine or 
its components curtail the pipe production. The operator is fully responsible 
for, the quality of pipe manufactured, gathering and bundling of quality 
pipe and plastic waste, anJi tagging and rtjcording of production output* 

JOB TASKS " ■ . * ' ' 

The following list constitutes the seven major tasks involved in th4 

plastic extruder operator job! r ' - 

A- Preparing the job 

"B. StartlBR"Up , the "^extrusion machine 

C* Threading the^vacuum-^cpoling tank 

D- Adjusting .speed of production *- 

^ E* Developing the tubing s V ^ * , 

F* Maintaining production and quality co3a4rol 

G. Shutting^down .the Job * ■ . . " 



Xndusitrial Training Research Projject: (funded by Johns -{ifciville Corpora*,ion) 
ftichar<i A- Swan^on, Director and Stephen A. Sait^zin, Research Assistant 
Bowling Orean State University ; . , ' 
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TASK DETAILING KHEET 



PEEPARIHG THE JOB 



Examine the extruded" for proper serviceable operation 

A. Assure proper connection of accessories 

1. Extruder ,Dies 

2. Sizing Die 
3* Vacuum and Cooling Tank 

, ^ 4< Tank Exit Casket 

■ 5. Cooling Water 

— . i 6. Electrical Power 

7 1 VacUumf Pump , ! 
8. Raw Material Supply 

B. Cleanliness; Water and Pellet& 

C. ^ Necessary Hand Tools 

1. Pliers 

2. Tin Snips 

3. Knife - 

D. Place Pliers and tin snips on extruder bed 

E. Quality control tools 

1. Pipa Test Device 

2. Cut-off Saw 



-Review **Work Order Specifications' 



A. Raw Material 

B. Product 

C. Dimensional Specifications 

D* , Visual Quality Specifications 

E. Recommended, Extruder Settings 
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TASK DETAILING SHEET 

STARTIEIG-UP THE EXTRUSION MACHINE 

1, Turn on cooling water-open approximately one turn- ^ 

2/ Main Power ' - . . ' ' ^ , 

A. Make sure all swlt<)lies are off and dials set to the zero ' 
position ' . 
- B, H4in Fower ON 

C- Push in re-set, green, button ■ 4; 



^3 



3* Turn on temperature zones-^note job sheet for re<^ommended temperature. 

Zone 1 (Barrel) 

B. Zone 2 (Universal Adapter) ^ 

C. Die Zone ^(Extruder Die) 

4. ^Wirm-up time for zonSs: 15 minutes 

' . ^ ^ *^ 

5. Check and/or fill the vacuum-^cooling tank with water to the minimum 
water leviel mark. ' ^ . 

*> 

6. Che-ck for sohe temperatures on temperature. 

* . 

" A. 'Zones On Temperature, Yes-Ho 

B. It Ho-Adjust 

* 

7. Place' extroder, screy switch to the start position 

8^^ Place take-up roller speed switch to, the st^rt position 

9. Dial take^iip roller (take-^up) speed ^ 

10. Turn on the vacuum pump. 



i : . . . ^ -lg-$r- 

TASK DETAILIHG SH^ -'« ■ 

■ ■ ■ - ' ■ ~^ .-;.>l^ . ■ ■ 

■ " . THREADIHG THE VACUUM-COOLIKG TS^K 

■ ■ ' ■ " - - f|, ■ . 

1. Adjust the amount of lubrreant water in sizing. The valve should 

be opened one full tufn to alldw cockling wa^^^^itfe- the sizing die. 



2. Extrude plastic slowly (approximately 40 RFM $peed) 



A. This is done by turing the rua speed yifePM pail to the 
necessary speed to extrude plssl:io. - . ' 

B. As the plastic Is b^lng extruded twlstS^he extruderit to 
^a diameter necessary to enter the sl^z^^^ die and the 

vacuum* cooling tank ( the twisting ls^:^tote by using pliers 
to grasp the .eKtrudeht and twist. lt*/""^4: 



1 



3. Stop "run speed" (turn the RPM Toial ^to zero) ^^ff^-y 

4. ' Once twisted, cool the plastic twist portion by sp|^^hin&' watet or it. 



5. Cut-off plastic roughage, that was held by the ^pli^S^! With the tin snips'.' *Sv 



6^ Grasp the twisted piafetlc with pliers and push xt^;^jp^ugh the slaing die. 



7. Grasp the plstlc by hand ipside the tank. 



8. Biai^.'Vun spee^ to "50" ' \ ' Wj^^r- '^^T '[ 

9. Hand pjull the plastic through the tank and trjt to keep 'a!l^nlforflK dlarae^ter * - 
pipe while, NOTE: The plastic tqbe may collapse-at thla time^ 'th^s %b 

, expectedi — ^ * - \ * . ^ - 

, / J : ~ V . ■ ' - * 

10. Feed tlie-Tplj^ltc^ through, t^e exit gasket andvdntt^ifhe take-up rollSrs^ 

11. Siide the tank forwarA keeping it tight against the side and front 
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TASK DETAILING SHEET 

.85 

ADJUSTING SPEED OF PRODUC'ilON 

\ . ■ 

■ t 

Check the specifications for the productipix rate as given on the work 
order specifications. j ' 

Using the work specifications, set the RPM di^ls for the extrudent 
run speed and the take-up roller speed* >^ 

NdTE: . The dials shouXd bje adjusted at^ the same speed to keep an ^ 
eVen flow o$ plastic through the tank. ■ . ■ 

Constantly cut-off e^ruded plastlp, with tin Snips, exiting the 
i^ollers; ; . / ' ■ * . 

Check and correct for build-ups of p^lastic at t:he sizing die* TKis— 
can be done by either ^Incruasing the RPM of the rollers or decreasing 
the RPM of thV extrudent plastic output. 




TASK. PETAILIHG SHEET ' • , . c 86 

DEVELOPING tS& TUBING 

* * 

Place the lid pa the vacuum-ct©^^^^^;:^^^^^-^.^^ i 

A. Vse ^our wing auts to fasten the lid-oaa 0^1 each comer stud 
a. Fasten nuts atiug-tifeht ' 

Open "water-in" valve to £111 tank with cooling .water* 

Turn "water-in*^ valve off when water -reaches the isiaKlisiiisi water level \ 

mark. , ^ ^ 

^ ■ - - ' \' - * 

I * ■ ^ ' . « ^ 'V 

Tuxn oH sissin& die water valve oH» hand tight. 

Tubal drooling, tank vacuum'' adjustment olod^wise to obtain maixlmtM vacyiw* 

As 'pipe blows- the e:cit g^@!:@t*^to-pipe seal i^^ devalopedi t|ie 
taiJk vacuum rapidly increases* ,f . : 

Turn vacuum^ ad^ustmekt countesS^lQckwise t^\.|jdlju^t the vaenim aseording 
to the production jqb sheet. * . , , 
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TASK DETAILiHG SHEST 87 
MAIMEAIKIKG PRODUCTION ASD QUALITY CONTROL ^ . 

1, Check and fill the fe^d hopper with plastic raw material*^ 

2, Tubing at this 'time is now.propei:ly extruding as per the production 
job sheet- ^ 

■ ■ ■ \ 

3, Preliminary check of ttae operation 

* A. * 

A. RPM Adjustments ^ 

B- Stretching of the Plastic 

C-" Visual Appearance- . . ^ 

D. slippage of the take-up rollers , 

E. Collaspsing of the Tubing 

F- Consistent Pressure of Vacuum , 
G- Temperature Indicators for Constant Heating Temperatures 
NOTE: Observe extruder screw RPM' and 'motor^amperage for a constant, 
. even extrudent oujtput and , to check the load on the screw^ drive 
motor- - . ^ 

Increase of aniperage indicates an increase off lead on the motor. 

Possible cause of the plastic not melting in zones one and twa, 

remedy by increasing the temp.eratures in zones one and two. ^ 

NOTE: Constant checking is required to prevent a build-up of plastic at 

the entrance- to the sizing die* 
+ # - . 

.4- Sampling of the Tubing 

A. Cut--off app'romixately 8 inches of tubing from the extruder 

with the tin snips- ■ i 

B- Observe visual qualities of the sample 



^ ■ 1. 


Smoothness 


2. 


Ripples 


3. 


Streaks 


4. 


Bubbles 


5. 


MeLt 


6. 


* Blow-oiits- 



C. If not meeting visual qualities adjust the exti;uder controls 

as per criteria chart - 
D- Square-off ends of tube sample- 

1. Clanip.ttibe in cut-off saw vise 
2- Turn on power-push button 

3. Slowly feed saw into the tubing and cuf^off end . 

4. ' Remove the tube from^ the'vise 

5- Repeat the cut-off operation on the other end of the tube 
6. Turn off power-push powdr off button 
7- T^im^ off -edges of both ends with knife 
E., . Outside" Diameter Check 

,1. Insert tube in' outside diametel: test device 
2^ Elotate the tube r. 

3. Read the dial indicator at several in^rvals with hand/ 
removed- ^-^^ 

4. Indicate the maximum positive and negative indices 



G. 



: , ^ - 88 

5*. Accept or reject tubitig- according to the specifications, on 
the job sheet, within tljie tolerances. 

Waif Thickness and Concentricity Test 

1, Insert tube in, test device * ^ * * 

2. Apply downward pressure oh tube with thumb I 

'3. -Rotate- tube— — - -- - ^ 

4. Read the dial indicator indices while ];otatlng the tube * ^ 

5. Indicate the maximum positive and negative, indices 

6. Accept or reject tubing according to the specifications, on the 
job sheet, within the tolerances 

Plan for and Adjust Extruder Controls \ 

1. By using the. trouble- shooting chart correct extruder controls 
that will. result In quality tubing based on sample test results. 



5. Repeat sampling procedure until pipe meets job standards. 

6. '^ Material take-off of standard tubing 

A. Cut pipe with snips in 3 foot/ 6 inch" lensrlis ^ ^ 

B. Cut off 3 inches from each end ^ ' 

C. Trim ends free of plastic burrs 

B. Bundle, tape, and tag all tubing (good anS bad) for each hour or 
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TASK DETAILING SHEET 
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SHUTTIKG-DOWN THE JOB 



1. . Stop extrusion of pJastic by turning the extrudent screw RPM di^l to 
zero. , 



2. Placing screw drive motor switch to the off position."^ : , ^ 

3. Allow rollers to pull the remaining pipe through the cooling tank. 

4. Stop the take-up rollers by turning the take-up speed dial to zero, 
and placing the roller on-off switch to the off position. 

5- Turn off the vacuum pump by placing the pump switch In the off position* 

6. Allow. the water in the vacuum^-^c^oling tank to drain out. 

7. Turn the heating zone dials to the zero position. 

8. Place heating zone power switches to the off position. 

9- Allow cooling water to remain circulating through the extruder for'lO 
minutes- * • . ; 

10. ' Place the main electrical power switch to the off position. 

11. Clean-up / ■ ' 

A.^, cut*^off excess 
^ B. water and pellet;s - ^ 

C. other * . 
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■ - SAFETY ^ . 90 

EQUIPMENT / ' ^ : ^ ' ' ' . 

The extrusion machine; and related equipment are safe equipment to operate • 

Minimiim care is required to insure safe operating of the equipment .by the. 

_ ^_ ' ^. . ^ 

■operator. ' ' ' .. i 

EXPOSED. DANGERS . ^ 

The Extruder Heating Bands in some areas of thi extruder are exposed. ^Ifi 
other areas, around the barrel, the heating bknds are guarded. These heating 
bands ^ reach temperatures of up to 400^1?. , It is imperative that the heating 
bands and guards are not tQuched. , 

the Extruded Plastic is heated to a temperature of up to 400*^F. The plastic 
■ at triis time is hot and sticky. It is important that in the threading 
operation the operator uses the proper tools in. handling , the plastic, Site 
operator must also have wee hands to keep the plastic from sticking-to and 
causing a bum, \ i 

the Cut off Saw has no guards to cover the exposed blade. It is important 
therefore, for the operator to operate the saw using the appropriate handles • 
The operator must 'not allow the blade to come in contact^ wit4 the operator's 
hands . . \ . 

LOCATION OF SAFETY EQUIPMENT \ 

A gire Ejttinguisher is located on the wall directly behipid the work bench. The 
operator must keep this area clean and clutter free for^fstsf emergency access. 
To operate this fire extinguisher; , 

1. Aim the nozzle at the base of the fire. 

2. Pull of f the safety pin and safety wire^ 
^ 3. Squeeze the handle/trigger tO release extinguisher. 
The ^erators must be aware of ^wer Shut-Off s in the case of emergency. 

\ 100 , ' 

^ ■ ■ , ■ 



' ^ ' . ' 91 . 

The shut-off for the Extrusion Machine , is a red handle switch on thepower 
box; By pushing this red handle down, it cuts-off all electrical power 
to the extrusion laachineV ^ The control box is located at the bottom lefn front 
of the extruder, * - — " . . 



The Cut-0£f Saw main power shut-off switch is the red button on the red power 
box, The power box is located at the top of the "saw. 

Thfe Vacuum Fump shut-off is located at the pump mounted to the base board. 

The pump is located on the top left corner of the Vork bench* B_e familiar^ 

^ . ^ I 

with the location of the vacuum pumt shut^off switch since the vacuum.- 

coo^ling tank' may over fill with water and the water will be pumped out of 

the tank, into the pump, and on t6 the floor* This will cause serious 

damagd to the vacuum pi!mp. - \ ■ 
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Introductlon-ov( -xvlew Legson Plan 

1. Training Objectives the trainee will: 

'^'A- Know the name of his fisreman and his trainer ^ / 

____ -Know -the- job title for which iSe is being trained"and the"locatidri . 
pf itiachinev(s) he will ultinjately operate ^ 

C. List the seven major stages of the extruder operator job 

D. List the variables of-yheat, pressure, and speed that are in^lved 
in the extrusion process 

E. Be able to p.dentify' the major parts of the extruder 

■i ■ ■ ' - ■ ■■■ 

2, Set-up needs: - ' ^ 

A. . Classroom or quite area with table and ohair 

B. Audio- cassette playback ^it ^ 

C. Pencil and paper , - ' ^ * , 
rD» Trainee notebook . , 
Bt ''Extruder Operator** (ProgV^maned instruction) 

* " ' , =' * 

3- Instruction jSuide: 



A. 



e: 



Introductions ft \ 

1. Trainer and trainee exchange names 

2, Trainer walks traidee on to floor giving trainee name 5 minutes 
■ of jobs and views ' ; ^ 

extruder in operation and return to classroom 
Trainer and trainee review objectives of the job introduction 
Trainee given manual: . . 

Records names of trainer, foreman and job title 
. Traineif'^^hows trainee how to operate, cassette and then 
starts extruder operator program ' 13 minutfis- 

Trainer asks trainee if he has any questions^ and answers 2 minut*=;s 



20 mln. Total 
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TRAINEE'S name' . 

JOB TITLE ■ 

FOREMAN . . ■ '■- 

PUR IMPORTANT MANUFACTURIMG STAGES 

1. _r_ : • 

2. ' • " . : ' 

3. ■ ■ ■ \ 

4. . ■ 



SEVEM HAJOR STAGES OF THE JOB 
1. ■ . 

3. - 

4. 

■ ^- ■ 

6. ■ . . 

■ 7. ■ : , '_ 
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B. SPECIFIC JOB' TRAINING - "TALKING PHASE'' 1 gg 

1. STAGE 1^- PREPARATION ... - ^ , - 

A. , Tralning^bjectlves - The trainee will:. 

* 1. ^ be able to' accurately talk through all preparation 

procedures using a "preparation check-sheet" ^ 
2* be able to identify the product and/or extruder yarial^les 

thal^ correspond to ther specifications listed on the "work • 
. order specifications" 

' , B./,S<at-lJp Needs: \. ^ . , - 

1. Extruder (no d^nterference with on*going production) 
'2. Trainee. Manual (preparation check sheet) ' 
3, Tool Cirib O^en _ v^. 

* Hand Tools " 

5. Specification She^t ' ^ 

6. • Pencil ' - . 
■ V ' ■ - . ■ - - ■ \ ^ 

C. Instruction jSuide: * V 

1. Trainer talks thru preparation prcfcedures while trainee, 
in his selected information on his/preparation ci^eck sheet/^ - , 

2. Trainee yerbalXy goes thrjf^vjthe preparation check-sheet for 
" , ' the-^^^ralneif ^ :^ _ * . < - 
^ 3,0 Ttaa^ee^^drawa lines from /'work order specifications" sheet , 

itemS ^:o corresponding product and/or -extruder variables • * 
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STAGE 1 -PREPARATION 
CHECK ?HEET 
Th'e Extruder 



1* *.igxfcrii(iet-Jlie tight and clean 

2. / Sizing^^ie -7 clajan' and smooth surface ^ 

' ' * ^\ ' ■ 

3. Vacuum - 'Coolin^fT^%k-p position aiid ' , 
\c^nnectioiffi )^ / i ^ 

4. " TaTik Exit basket - smooth 

V . . , " ■ ■ ■ 

5. Vacuuni-Cooling Tank - close drain valve 

'6. Electrical, ^ower - cables connected 

extruder and cut*-off saw - 

7. Vacuiim^nmp - electrial and air 

ft * - ' . - - 

_ 8* ; itaw" Material Hopper - at least half ful^l 



J 9. Clean- Kcj water or peller^ 



Hand Tools ; . 

1. Pliers - on e^ctruder bed 
2* Tin Snips - on extruder b6d 

3. Knife - near cut-off saw 

4. Rubber Bands - on work bench 

5. Bundling ^Cards - on >f6rk bench ^ 

■ f M 

6. Pencil - on work bench " . ^ ^ 
- ' ' 

.7. Kag 

Pipe Test Device 
1. Test Device - on work bench 

Work t)rder Specifications 
1. ^ Ilead - is it complete 

Next .Stage 2 - Start-Up 
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JIOTES. 




"ktc pellets on 
heat ing\bands" 
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iMTE:_ 

APPRfflfEO W : 



00 



TEMPUtATURE SETTINGS: 

ZONE 1 

ZONE 2_ 
^DIEZONE— 
RUN SPEEOl 

mi OFF ROLLER SPEQ:^ 

PRBOlSCTiON ilATE: 

notes: 



QUALITY CONfflOL:. 
OUTSIDE DIAMETER. 
JNSlOE DIAMETERJ 



vacuum:. 



J 
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2. STAGE .2 - START-UP 

^- A. Start-Up Objectives - The trainee will: 

1. be able to accurately talk, through all starf-up procedures 
using a "start-up check sheefe" (^pendlx D) . 

2. be able to list one potential caution in the start-up stage. 

B. Set-Up Needs: -■ * . 

1. Extruder (no interference with on-going productjjOi^J 

2. • Trainee Manual (start-up check sheet) , , 

3. Pencil . ' 

C. Instruction Guide: = 

1. Trainer talks thru start-up procedures while trainee fills 
■ in selected information on his start-up check shee^t. 

2. Trainer -emphasizes cautions thaf are listed on trainer start- 
up check sheet • - ' \ , , ' 

i. Trainee verb-iily goes thru the sfiart-up check, sheet. 

4. Trainer has trainee Write on his start-up. check sheet. 
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stage: 2 - START-UP 

CHECK SHEET 

Turn On Utilities 

1. Cooling Water Main Valve 

Open 1 Full Turn 

2. Main Power "OR'' 



a. All Switches Off and Dials 
Set To '*0'* Position 

b. Main Pow^r "ON" 

c. Push Green Reset Button 



3. Temperature Zones "OR" (15 minute 
varm^up)'' ^ * 

a." Zone 1 (barrel), 

; b. Zone 2 (universal adapter) 

Die Zone (extruder die) 



Levels Of Utilities 

1. Vacuum-Coolipg .Tank Filled To Level 
Stop and Wait ■ 

■f 

3. Temperature 2oiies "ON" Temperature 
, (see work order specifications)^ 

_^ ^ a. . Zone X (barrel) 

b> , Zone 2 (universal adapter) 
J c. Die Zone (extruder die) 

Start ^ 

1. - Kun Speed Switch To "START'' Position 
2- Take-Up Roller Svltch To '*START" 

Take-Ut> Roller Speed Dial to "42*' 
4- Vacuum Pump Turned "ON" 



Notes 



"Caution: No run speed 
until zones reach 



tem p, 



Next 



t . . - Stage 3 * Threading 
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A. Cut-Off Saw 
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,2. on-joff switch . ^ v 

3. ciltting stroke trainer gets a piece <^ tubing, clam^^s the tubxng 
in the vise and cuts through the tutingSvthe trainer explains the 
cutting pressure, speed and safety. l*^e-4rainee now pr^^ to 
practice the cutting of tulj^ing. Ku^-^ = 

B., Test Device 

1. the trainer take53 the cut tubing and cleans off the burrs with the 
knife, the trainer explains why burrs must, be removed. 

2. the trainer explains the principle of the test device. 

3. the trainer demonstrates the testing procedures, the trainer notes 
*^the hand movjements and coordination to recieve a correct reading- 

KOTE: It is imperative that readings be made with the operator's 
hands removed from the tubing. The operators's hands 
holding the tubing will give untrue readings. This is 
because a person's hands are never steady enough for the 
indicator to record a consistent measurement . 



I 



4. the trainee now takes the tubing he has cut and practices the 
testing procedures- 

C. Extrusion Machine 

The trainer demonstrates^ and:explains the functions t>f the equipment 
below- The trainee practices the operating of the . equipment once 
I the trainee has returned correct answers to the trainer's questions 
regarding the equipment. ^ ^ 

1, cooling water , ' 

' 2- power swit^ches . . . ^ ^ ^ 

3- vacuum pump and, pressure adjustment valve 

4- temperature controllers ^fr 

^ 5. raw materials ^ ^ 

6. run sp^ed control ; ^ 

7. extrusion die u . , - * 

8. extrusion screw . ^ " ^ 

9. sizing die * _ , 

lO* vacuum-cooling tank - . . 

li. take--off roller speed Control 
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STAGE 3 - THREADING 



Threading objectives - The trainee will: 

1- be" able to accurately talk through all threading procedures 

using a "threading check . sheet" (Appendix E) • 
2. be able to list four potential problems in the threading staged 

a 

Set-Up" Needs: " ■ ' 

1* Extruder (no interference ^with on-going production) 

2, Trainee Manual (threading check sheet) 

3. . Pencil 

4* Threading Training Aid 

Instruction Guide: ^ , ^ 

1. ' Trainer emphasizes that threading requires close attention 

2. Trainer talks through threading procedures while trainee follows 
both the Training Aid and the check sheet.' ■ ^ 

3- Trainer emphasizes cautions and trainee records these on his 
threading check sheet - 

4- Trainee talks through the threading procedures using the check 
sheet and job aid. " ^ ^"^ ^ 
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SIAGE| 3 - THREADING 
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CHECK SHEET ^ 

1. Sizing Die Coolant Valve^ 
Open 4 Turns 

2. Start Extruding 

Run Speed "50" - / ' 

3. Twist Extrudrant 

^ a. Twist In Taper With Pliers 

^ b. stop Run Speed 

Cool End "2" 
' d. Cut-Off Tip 



NOTES 



Plastic hot St sticky 
keep hands wet. 



Threading 

a. ?ush Extrudant ThrougVi 

Sizing Die - ' - [ 

^ b. Hold Plastic Inside 7Jankd and 

Dial Run Speed To "50" ^ 

c. StfiadiXy Hand Pull Plastic * Tube collasped- don*t 

Through Tank 

d. Feed Plastic Through Exit 

Gasket and Into. Take-Up 
llollers Steadily 



worry; 



Watch sizing die for 
clogging. 



5. Slowly Slide Tank Forward on Guides 
'iAdjust tan!t locati'^on 



Watch sizing^ie for 

clogging. 

Watch rollers! ^ Make 
sure they^ ar^*pulling- 
Out the plastic. 



Next 



Stage 4 - Adjusting Speed 



\ ■ 



X ■ : 
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ItHrIaDING TRAINING AID 
(3 Dimensional wich Adtual Plastic Extrudant) 



Extruder off 



THREADING THE EXTRUDER 




Exfcjfuder on 




Extrudant twisted 




Begin feed 



Take-up rollers 
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DIAGRAM A 
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STAGE 4 - ADJUSTING SPEED 
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A. Speed Adjusting Objectives - The trainee will: 

1. be able to accurately talk through, all apeed adjusting 
procedures using an "adjusting speed check sheet'* I (Appendix 
V). [ ' ' 

2. be able to list two potential problems in the adjusting sp^ed 
stage. 

B. Set-up Needs; 

1. Extruder (no interference with on-going production) 
' 2. Trainee Manual (adjusting speed check sheet) 

3. Pencil 

-'"ki 4. Adjusting Speed Training Aid 

C. Ins^tructton Guide: 

" 1. Trainer has trainee determine the production rate and roller ^ 

speeds from specification shefit. 
.2. Trainer talks thru adjusting speed check sheet and shows; 

training aid samples of extrudant with inappropriate^ettings. 
3- Notes and cautions are emphasized aiid' trainee enters theae 

in his manual. . 
' 4. Trainee verbally goes thru adjusting speed procedures and 

points out the two cai^Jtions. \ 
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STAGE 4 - ADJUSTING SPEED 

* ■ 

CHECK .SHEET ; 
1. Get **Work Order Specifications'* 



_ 2. Set Run Speed And Take-Up Roller 
Speed * 

J 3. Keep Cutting Of f Exiting Plastic 
4. Check For Jamming At Sizitig Die 
5. . Adjust Tank Location 



WOTfiS 



Adjust both at same time 



Next Stage 5 - Developing Tubing 



WORK ORDER SPECIFICATIONS 



date: . • 

approved by: _^ 

PRODUCT: . POLYPRO PIPE 



TEMPERATURE SETTINGS: * ' . " . ' ' 

Zone X ^ 380O: \ 

• Zone 2 ' . . 380° 

Die Zone ' 380°^ 

- - Run Speed • - 90R:^M 

TAKE OFF ROLLER SPEED: ' 40-50 (varies) 

PRODUCTION RATE: ^ * 50 Lengths/Hour 

notes: 



QUALITY CONTROL; Z -Qj-Q 

outside diame.ter ' ' ''. ■ 2/8" 

inside diameter * .302 
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ADJUSTING SPEED AND DEVELOPING TRAINING AID * 



Chart With Actual Extrudant Sampfles On 
Drawing Of Extruder 12" X 24" Approx. 



ADJUSTING 



C3= 



Z3 ^ 



i3 



DEVELOPING 



EXTRUDER TOP VIEW, 




= ACTUAL SAMPLES 



NOTES/ INFO 
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STAGE 5 - DEVELOPING 

A* Developing Pipe Objectives - The trainee will: 

1. be able to accurately talk through 'all developing pipe procedures 
using a "developing pipe check sheet" (Appendix G) • 

2. be able to list three potential problems in the developirg 
pipe stage. . . - * ^ 

B. Set-Up Needs:; , , 

1. Extruder (no interference with on-going production) ''^^ 

2. Trainee Manual (developing pipe 'ch':sck sheet^ 

3. Pencil * 

4. Develpping Plp^ Train^ng^yi^id ^ " 



. Instruction Guide: - - 
1/ Trainer talks thnjff^he developing check sheet; being careful 
to. point out all ;CQntrols. ^ 

2. Trainer emphasises cautions and shows the trainee tubing 
samples from the/developing tubinjg training aid and 
trainee enters cautions in his manual - v,,^; ^ 

3. 'Trainee talks thru the developing sta^e and points out" the/ 
three cautions using the check sheet and job aidi - 



STAGE 5 - DEVELOPING 



CHECK SEEEl 



NOTES 



1. Vacuum Cooling Tank 

^ Br Lid on* 

b. 6 Wing Nuts 

^ c. Snug^Tlght Wing Nuts 

CAHEFULLTE 



Watch for lid warpage 



. 2. 



Water 



a; Open Water--In Valve/Turn 

^Off Die Coolant Water Val,v<^ No Oveyflll!! 

b. Check Sizing Die Seal - Sealed 

When No Water Co^s Out of * , ^ - 

' Die. / ^ " 

c. Turn Off Watefr-In Valve Whei^ All Valves Closed. 
Water Reaches Maximum Water ^ 

Level 



3. 

4. 



Push Down On Tank LIS 



Vacuum - ^ , \ 

2 a* Turn CoEpletely Clockwise 

(f^) Vacuum Adjustment 
, Screw (located at cooling 
tank) ^ 

b. Adjust" Vacuum Pressure To A 

Maximum Of 5 On Dial 

Y L_ c. When Exit Gasket Seals Re-Ad- 

^ just Vacutor To 5 On The Dial B^. 



Push Down on Lid 



Look for Ballonlng 



Tur^tfng Adjustment Screw Counter- 
Clockwise (^O- ) . ^ 



5, 



Ijnportant Watch Plastic Jam/Increase Rollers ^^^eed 



Next 



Stage 6 - Production and Quality Control * 
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STAgE ^ - PRODUCTION AND QUALITY COKTROL . , ^ 

A. Production and Quality Control Objectives - The traitiee/W±3 

1. be. able to accurately talk through all production jud 
(juality control pre^iininary check items using thei^'pro*^ 
duction and quality control ctieek ^sheet" (Appendix Hj. 

2. be ablCito list two potentfal^roblems in th^ piJod-uctlo]^ 
and^ualkty control^ preliminary check items. v 

3^ be able to^ talk through ^11 material take^o£f proceXu^es^ 
- With no aids. * ■ / ■ ; 

4. be able to remove a sample o£ pipe from .the exttrud^ Xwhile* 
in production) 'and to apcuirately critique the pipeT a<icordia^- 
to visual quality specifications* ' ' ' 

5. be able to accurately test pipe on outside diameter; tt>lei:ance&i ^ 

6. be able to accurately test pipe on wall thiclfness an^^ ? 
eccentricity tolerances^. / * . ^ 

7. be able to select appropriate .extruder adjustments glV^ reject', 
pipe samples. , ' ' . ^ . * ; '''' 

b\ Set-Up Needs: ■ ^ . " ^ . /" . . 

1. Extruder *^(nQ icfterference with on-going production) ■ ' ^ . . , 
^2. Trainee Manual (production and .quality controf check sheet)^ / 

3. P^^l \' ' ^ ■■ ^- . : ■ . ^ J • ■ ' 

4. 'Clp'-^Stiips ' > -'^ : " \^ / . • 
.5. ?0:Cut-Off Sa^/'. . , ■ V, ^ ^ 
.6. • .Pf|e Daaineter Telter . - . ' ^ . ^. 

7. >lpe Wall Thickness T^^ter ' , ', " - ' ' 

. 8. Pipe Ptobiems Aid. ■.r " ■ ■ -. ■ ^ ' ' 

C. . Infitruc£;ion, Guiuei ' \ , rix ^, 

1^;^ Trainer talks thru all product ion -maintenance pifbcedui&esusipg " 
^ ^:/i?the check sheet, and points out two cautions. ^ . ' ' 

2^ . Trainee talks thru the above using' check shfipt.* , \- ^.^^^^^ 
3. Trainee demonstrates material take-off procedures atid ylsual 

check procedures using the training aid and^then has^ the v-^ 
trainee execute' take-off and visual check. ' ^ 
4\ Using the check sheet! and p±^e sam^l^iald, Ihe trainer ^ ' '\ .^^ 
demonstrates the outside diameter^ test and^^tl^^n has the-tr^iin^e 
, ■ do the sam^ wit^ the check sheet only . , \ ^ . - ^. , 

c 5. U&ing the chedc sheet and pipe sample aidV the^ trainer - ' 

demonstrates*, the wair thickness gaid ecdentricity test* and rthen-*' " 
has the ti^inee di> the same with tliQ check sheet pniy^ ^. ^\ , 
^6: Trainer provide^ samples and asks ^the^trainee what the problep 
is and what adjustments^ need /to be mades^ The trainer-^kesj ' " 
correctfions ±£ the trainee is wrb^#. * ' 



STAGS.-6:"-P'RODUmON AND QTJJariTV CONTROL 
CHECK SHEET^- ^ ^ ^ - - ' . 
PrellTBinary- ChejckS; 
1. flopper^Filled 



2^ RPM Constant Reading 

3. TSo'^Stxetching of Plastic 

4. No Jamming of Plastic 

5. Tubing Not Collapsed 

6. No Take"Up Roller Slippage 

7. "^Vacuiom Pressures-Constant 



8.:^ Temperature Constant ^ i 
Pipe, CuCt-Off And Visual Check 

1. CutK^ff 6'' Sample Pipe ' ; 

2. ..Visual Check 

. ^. Sniobth * " 

' , ^^t>* iSTo Ripples . 

*^ 

■ * - ' c. No Streaks 

. d. No Bubbles ^ ^ . 

"e. No Blow-Outs. 

- f. Even Melt ' „ ^ 

Pipe Dimensional T esting Qutaide Diameter 

1. Insert Pipe Into Test. Devise ^ , 

Rotate Pipe * 

- 3. ' Read ^aximtmn Positive and^ Negative 
Readinigs With Hand Removed 

.4; Compjare To Sp^c^ *" Accept or Reject 

' 5. Select Machine Corrections .S'rom Chart 
" (i^ peed^d)' 



STAGE 6 - FRODUCTI^ AND QUALITY COfrTROL (cont.) 

Squate-Off Pipe End 

J, Clamp. Pipe Sample Into . 
Cut-Off Saw Vise 

2. Cut-Off Saw Power ''OK'' 

'3.^^ Feed. Saw Slowly ■ .; 

4. Power "OFF'' 

5. Remove Pipe * ^ 

6. Trim Pipe End With Knive 

■ Pipe Dimensional Tes^tlng 

Wall Thlckness/Coneentrieity Test 
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NOTES 



1. Insert Pipe Intp Test^Devise 

2. Assert Downward Pressure With Thumb 

3. Rotate and Read Maximum Positive And 
Negative Readings While Rotating Pipe 

4. ^ Compare To Spec^ - Accept Or Reject 

5. Select Machine Corrections 
From Chart (if needed) 

Material Take-Off ' ' / 

1. Cut 3' - 0" Minimum Pipe Lengths 

2^ Good Pipe In Bin ~^ 

3. Perform Dimensional Testing 

Every Fifth (5th) Length^Of Pipe 

A, Bundle On The Hour 



Next Stage 7 - Shutting Down 
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7-.: STAGE 7 - SHUTTIHG-DOWN \ . 

A- Shut-Down Objectives - The trainee will: ' 

1- be able "to accurately talk through all shut-down procedures 

using a "shut-down check sheet" (Appendix I). ' 
2. bs ible to list one potential problems in the shut-down stage; 

B- Set-Up Needs:-*^ <, " ' 

1. Extruder (no interferenqe with on-going production) 

2. Trainee Manual (shut-down check sheet) , 
3.. Pencil 

C. Instructipn Guide: T 

1* Trainer t^ks thru shut-down procedure to trainer using the 
[' ^ check and emphasising the one shut-down caution* 

2. Trainee explains shut-down p^rocedure to trainer using the 
check sheet. . , . . . ' 

' ^ . \\ 

* ' . " .. . ^ * ■ " -. " ' 
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ST^GE 



SHUTTING DOWN 



_ 4. 

_ 7. 
10. 

_11. 

12. 
13. 



GHEGK SHEET - 

Stop Extruder - Dial RPM to '^0** ' 
and Run Speed Switch "OFF" - Push 
Tank To* Right 

Rollers Pull Remaining Py)e''^hru / 
Tank 

Stop Take;-Up Rollers - Roller 
Speed Dial To "O" and Switch "OFF"* 

Vacuum Pump Switch /*gF^ .' ^ 

Open Draln^Valve On Vacuum-Cooliiig Tank 



NOTES 



Set' Heating Zone Dials to **0'» and 
Place Heating Zone Power , Switches To 'f 

Remove Tank Lid - Place Lid Over Drain 

I 

Keep Water Main Valve Open ^ 

Extruder Main Power Switch "OFF*' 

J' 

Piill AH Power CorHs From Sockets 
Wrap Cfords Around Equipment 

Final Bundling 

Put Tools and Items Into Tool Box 
Clean-Up . ' . 



a. Cuj-0££ Excess ' 

b. Extruder Die 

c. . Water, and Pellets 
' d. Work Bench . ' 

e.. Other 



14. Lock Tool Box 



[ 
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TROUBLESHOOTIHG 



The^f ollowlng are conditions .varied from normal that > have an effect on 
the quality and production of tubing.. 

TEMPERATURE TO HI GH . ' 

Accessiue heating of the plastic will liquify the platstic to a point that 

the plastic will become riinny (watery). Plastic in this- state will make it /\ 

easier for the take^of^ rollers to pull the plastic. The take-off rollers 

will increase in speed,, stretch the tubing resulting, in a reduction of 

the outs^ide diameter, vacuum loss, and, if not corrected in time, halt 

production. . ' 

TmERAIURE TO LOW \ ^ ^ 

The extruder uses he^t to melt the raw material, plastic pellets* When 
there is insufficient heat to melt and mix th^ raw material the plastic will 

melt partially. The result is tJ^lastic tubing with a crystallized texture 

* - ' . ■ 

and appearance. ^ ;-. 

VACUUM TO . HIGH - " ' 

The standard vacuuTn setting is 5 inches oi mercury^ Vacutim above 5r will 

expand the tubing to a larger outside and inside diameter* 

VACUUM TO LOW ' * . — ■ ' * 

—^^^—^^-^^ 

Vacuum pressure below 5 will not be sufficient to expand the tubing to 
the standard outside and ^nside diameter* The diameters will be Smaller* 
' ROLLER SPEED TO FAST ^ ^ ■ ' 

Any variance in roller speed will result in serious production difficulties* 
If the roller speed is increased it will stretch the tubing* This stretching 
will result in a; decreased, wall thickeness and an increased outside diameter 
since there is less plastic restricting th6 vacuum to expand the tubing* 
The speed may increase to the point of stretching the tube to' a very small * 
diametet' ttius causing a l^s in vacuum, production, and the process will 
Have to be rethreaded* ■ ■•^ ^"2 
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ROLLER -SPEED TO SLOW * . ' • 118 

Roller speed at a slower than normal rate will result in plastic not being 
pulled out of the vacuum- coo ling tank at a rate proportional to the plastic 
being extruded into the vacuum-cooling tank to obtain qual^.ty cubing. 
This condition results in moire plastic pushed into the sizing die. This 
will cause the jxrall thickness to^ increase and if this condition is not 
corrected the plastic will jam and clog the sizing die. This will shut- 
down^ production and tne process must be restarted. Jaimming of plastic 



' into the sizing die, will damage the die if the plastic solidifies inside 
the sizing die- . * _ 

RON SPKED TO PAST . . ^ . 

The run speed controls the amount of plastic extruded into the sizing die- 
If the plastic is being extruded faster than it is pulled^Q^t by the take- 

• ■ - 

off rollers, the plSstic will jam and clog the sizing die. An Increase in 
run speedi will cause the tube wall thickness to increase. The inside 

. diameter will decrease. The outside diameter may decrease since the*wall 
thickness increase causes added restriction for the existing vacuum pressure 
to ey^and the tubing- . : 

RUN SPEED TO SLOW r 

\ A slower run speed will cause less plastic to, be extruded- When the take- ^ 
off speed is nSt reduced the rollers will have less plastic to pull out. 

' The results in a. thinner wall thickness'. If not corrected the wall thick- 
ness will become 'increasing thinne:r r^nd "the tubing will become smaller- 
This will pause a loss in vacuum ficv/n not enough plastic sealing the 
sizing die causing production to stop- - " , 



4-3 



1 



128 



EXTRUSION MACHINE 
MALiFUWCTIONS . 



TEMPERATURE CONTROLLER 
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TEMPERATURE CONTROLLER - Correct Indications 

Feedback in^icatdir^eads LOW and load light is ON 

PeSedback indicator reads HIGH and load light is OFF 

Feedback indicat1)r reads OK TEMP and load light FLICKERS 



TEMPERATURE CONTROLLER - Malfunction Indications 



' Ixidicator Readings 
ON TEMP 



- Load Light 
bright load light 



Treatment 

dial temperature setting 
lower until load light ■ 
is off 



HIGH 



LOW 



bright load light 



lo^d light is off 



TAKE-OFF ROLLERS 



dial temperature setting 
lower until load light is 
off- 
dial temperature setting 
■higher until load light" 
comes I, on. 



Dial Setting s 
unchanged 

unchanged 

Dial^Setting 
unchanged 

unchanged 



Speed .Variance, 
speed increases 

speed decreases 

RUH SPEED 
Speed Variance 
speed increases 

speed decreases 



Treatmen't 

r 

set control to a 
' lower speed 

set control dial to a 
higher speed 



Treatment 



set control dial to a 
lower speed 

set control dial to a 
higher speed. 



CAUTION: The take-off rollers and jun speed dials are sensitive to 
the operator's touch-. ^ 

DO NOT OVER-REACT - A touch on the dial will cause the 



necessary change is speeds to correct the malfunction* 
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EmUSION. PRINCIPLES 

- * - * 

1.. ' . ■ ■ - _^ - .' 




1/ 



2'. Production Problems 

1. Objectives; The trainee will; 

A. ■ Be able to accurately diagnose the pr£>^ducti6n problems^ causing^ 
the six visually detected pipe qualities'^^nd to recoiumend the 
corrective, procedures. X \. 

Bi Be^ble to accurately diagnose the prod uction\p rob lems causing 
over and under wall thickness qualities and tu^itecbinniend the 
^ .. corrective procedures, . \ ^ . 

C. ^Be able to accurately diagnose thd production probl^s causing 
* over and under wall thinkness and wall concentricity problems 
and to recommend the corrective procedures. 

j' - ' . - 

\ 2. Set-Up Needs; ^ , ^ , ^ . , ^ ^ , 

A. Classroom or quite area with table and chair. ^ , 

B. Trainee manual and pencil 

C. Chalkboard . " ^ ' , ' ^ 
Pipe problem training aid. 

3*''lhstructlron guide: , 

A. Trainer and trainee review each sample and determine the corrective 
-p^eeduEe— fo-r— ea^h-MJs4ng— the-4^^pipe--^ ■ 



B. ^Trainee ^is given .five minutes to study the aid. 

C. The trainer presents five random samples (one at a time and 
has Ahe trainee' identify the diagrams and list the correctives- 
procedure for\each. ^ !^ ' 

/ . ' ' ' ^ ' 

■/ ■ ^ ^ 
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PRODUCTION OUTPUT 



THE €1FFEGTS OF EXTRUDER VARIABljES 
ON THE QUALITY AND PiUDDUCTION QF 
EXTRUDING PLASTIC TUBING 

TUBING DEFORMITIES AND REQUIRED UROUBLESHOOTING 

FOUR h6us job shift 



Maximum machine hourly production oytput - 60 
.Maxiinim machine hourly production ^ output ^ 50 



TYPE OF DEFdRMITY 



MALFUNCTION 



Blow--outs 



Bubbles 



Run speeds or roller 
speed 



Extruder run speed 
varies 



CO 

CO 



Bumps Ripples 



Sizing die^cooling 
water injected into 
the die. 



t 



Estimated 
Estimated 
Estimated 

EFFECTS OF 



ERLC 



'maximum worker hourly production output - 210 
ninimum worker hourly produ(j:tic^ output - 175 
average worker hourly production output ^ 44 



MALFUNCTION 



TREATMENT 



Plastic is being'st^e^tched to 
thin thus vacuum presure causes 
a burst in the tubing wall- 



Increase extruder run^ 
speed ^d/or decrease 
take-^up roller speed ^ 



The; vacuum 
This causes 
or collapsti 
.vacuum is 
exit gasket: 
fully sealed 



los 



^ Shock Cooling - The rapid cooling 
ir sprayed on the plas-* 



by the wate 
tic causes 
of the 
'changes in 
seal at thc^ 
. complete 
the insld^ 



is not consta^it. . 
the tubing to expaild 
in intervals. The 

t because the ^ 
or sizing die is not 



Reduce the take-up 
roller spej&d 



Close vaWe in th^ 
water line to the 



p3^£ tic 



tl us 



rapi<f cooling anA bubblingsizing, die. If closed 

caused by gross increase run speed to 

temperatures. The increase seal at the 

sizing die may not be sizing die. 

allowing water into . ^ ' 
of the die. ' ^ ■ ^■ 



nAnTTnu The roller :speed co^ .rol dial is j very sensitive. A jerk on the dial in 

Left or right direction may be sufficient to cause the nece^s^ry correction; 



TYPE OP 0EFORMITY 



Melt (low) 



HALFU NGTIpN 

Heating zone temperatures 
at low temperature. 



EFFECTS OF MALFUKCTIOtf 



TI^TMENT 



Streaks - Ridges 



Heating zone temperatures 
at low temperatures 

L 



Outside diameter 
over size 



Run speed or roller 
si>eed 



CO 
14^ 



Out side Diameter 
under size^ 



Inside diameter 
over size 



Run speed or roller 
speed , 



Run speed »or roller 
' spaed 



With* the heating zone blow tem- 
perature the plastic is not re- 
ceiving enough heat to fully ^ 
melt the plastic pellets but only 
enough to . cause the pellets to stick 
together an<i partially melt. 



Increase heating zones 
one and two in intervals 
of five" (p) degrees 



The plastic 
at to low a 
'causing full 
soon before 
ing the tub 



is^ being exruded 
temperature thus 
solidifing to 
sizing and form- 
:Lng. 



The wall th 
enough for 
to blow-up 
of" the s 
and expan 
the sizing. 



izing 
ditag 



The wall is 
vacuum pres 
fully the tiibing 



ckness is thin 
i:he Vacuum, pressure 
i;he tubing outside 
die in the tank 
the tubing beyond 
die restrictions 



to thick for the ' 
knte to expand 



With the inside diameter over 
size the waM . thickness de^ 
creases and may result in 
blow-outs. 



/ 



CO 



Increase heating zones 
one and two in Intervals 
of five (5) degrees. 



Increase the extruder run 
speed' and/or decrease the 
take-up r'oller' speed 



Decrease the extruder run 
speed and/or increase the 
take-up roller speed 



Increase the extruder run 
^p^ed and/or decrease the 
take-up roller speed. 



TYPE OF DEFDRMXTY _ M^FUNCTION 

Inside diameter > r Run ^peed or roller 

undersize speed 



: Eccentricity of » Sizing die and the 

outside diameter extruder die'out of 

to inside diameter ' center 



. zefo (0)' vacuum ' Tubing does not*seal the 

sizing die^ the exit gas- 
ket, or the vacu^im-ta^k 
IXd is. not fastened,' or 
the vacuum pump is not on 



Melt/(high) Heating zone temperatures 

at high temperature 



01^ 



I 
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EFFECTS OF MALFUNCTION 



Tjie wall 
thus hot 
standards, ^ 
under sized 



thickness 



meejt ing 
c£n 
c u 



The outside 
will not be 
trie tubing t^ 
dimensional 
blow~-out8. 



w^ll increase 
dimensional 
^Iso result in 
tslde diameter. 



and 



Inside diameterEi^ 
Aligned thus causing 

be rejected^ for 
duality. Can cause 



The tubing collapses. The tubing 
is deformed and undersize 



With the heating zones above 
temperature ihe plastic is 
re<;eiving tojmuch heat. This 
results in the plastic 
be&omlng watery. The pipe 
wiil be transparent in color 
and haye. ripj)I&s in its textura* 



TREAIMEkr 

Decre^ase the es^truder 
:. rfin spaed and/or increa^ 
the take-^up roller ^spesd. 



Adjust the height ^d 
alignment of the extruder 
die by loosening lock bolts 
and aligning the centers 
of the dies. ^ (To ^ per- * 
formed by the forman.) 

No seal at : * / 

1- Ttek lid- V^sli down . 
on the lid by the joper- 
ator. Either loosen^ 
dr tighten the lid 
fastening wing nuts. 

2. Sizing Die - decrease 

. the roller speed or in*- 
crease the ryn "speed. 

3. Exit Gasket "^-^^ seal the^ 
Push, a wit 



sizing die. 
rag into the exit 
gasket to se^l it. 

Lower heating zones one 
and two in intervals of 
five (5) degrees. 



PIPE PROBLEM QUIZ - 



X26 



Corrcxitlve JPrdcedur'e 



1. 



2. 



■ ^ 



3. 



.A 



4. 



5'. 



4-10 1 



■t " O • 
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PRODUCTION PRQBLEM TRAINING : "DOING'? 



1. Objectives: th^ trainee will: ' ^ 

A. Be able to diagnose and correct for two visually defectcfd pipe Imperfectl 
^ lir leffs than five minutes )&ach and without losing the flow of plastic. 
* Be able to diagnose and correct for one vail thickness Imperfection In 
less than five minutes and without losing thie ^Itw of plastic. ^ 
.C. BelCle^ to'^Hlagnose and correct for one wall .'thickness and/or coricehtrlcl 
Imperfection in 'les% thaii five minutes and without losing the flow^ of 
p^lastlc. <r . . ' ^ ^ 

2. Set-up needs; ' '! 

A. Extruding machine. ^ * 

B. ' Trainee manual and pencil. ' • ' ^ ' 

3. Instruction 'guide:' . ■ 

A.' Trainer explal^ to trainee that he is going^ to insert production 

^ problems into the extruder and then observe the trainee's reaction^. 

B* Trainer asks trainee td'turn around and Hhen Insert the first problem. 

C. Ref>&at process until^ all four are done. ^ 



PRODUCTION PROBLEM TRAINING' 
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Problem 
1* . Pipe stretches 



Machine changes 



Trainee reactloi 



2. Wall thickness 
oversize 



3* Ripples 



4* ' 0*D* under 



5-2 



0 
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Script for the Introduction/Overview 
of the Extruder Operator Job 




1. . The following program will^ 
present to you information abput 
the training program ±n which 
you will learn the basic infor- 
mation of the extrusion process, 
the major job tasks, and intro- 

duce you to the remaining part 

of thfe training program and. your ^TVI 
trainer. Do not^try to remember 
any details, this program is ^ 
siinply an overvieii^ of the job- 




2. Your trainer is the 
individual who will instruct 
■you in the job tasks and their 
correct performance. He is. 
fully eifcperienced with the 
efquipment and the job respon-* 
sibilities. 

Your .drainer; Steve Sawzin 
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3. You will be pre- 
sented ^ith a training 
manual. This manual- 
is yours to use as a 
guide throughout your 
employment period. In 
the manual you will 
^ind infonAation on 
safety, job tasks, 
troubleshooting guide, 
and other information ^ 




4. The extrusion of 
plastic tubing has 
four^main manufac^ 
turing variables: 

a. k/tW MATERIALS 

2. heAt and .pressure 

3. . extruder die 

It. VACUUM- SIZING 

Please wrlJte these 
in your manual. 
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5. The extruder takes raw material, 
and with pressure, forces the raw 
material thru" a specially shaped 
hole *that is called a die. 



6. , In this machine, raw material in 
the form of pellets is heated and 
pushed thru an extruder die^ 



7. The plastic as it leaves the die, 
called extrudant, is 3o£t and is 
formed into the shape of ' a tube. 



8. Th^s extruded tube then travels 
into another die, a sizing die. This 
die forms the* soft tuning to a final 
outside diameter. ^ 
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9. The tubing then 
travels thru a^vacuum- 
cooking tank 'that cools 
the<^bin£|^d blows it 
up to kee(>-^1the tqbe from 
collapising. The cooling 
of the soft plastic 
tubing is done by water 
in the tank. 




10. The blowing up 
of the t ubing >is done 
; by atmospheric pressure 
. on the ifiside of the 
tube and the lack of. 
pressure on the out- 
side of the tube in 
■ the vacuum- coo ling 
tank'. 




I^ICm^' cool /A/a 7^A/Jt 



Hi The lack of air on the outside of the tubing in the vacuum- 
cooling t^k is caused by a vacuum [pump that pumps air out, of thet 
/tank. 



'A/R COT- 



AIR /V. 



12. With no atmo- 
spheric pressure on 
th^ outside of the 
tube, 5he atmo- 
spheric pressure on 
the inside of the - 
tube expands the 
tubing and keeps 

it from cQllaspsing , , _ , 

while water cools and solidifies the tube to its final dimensions^and 
quality, * , 



£RIC 



142 



quality. 




13. What is a plastic extruder - 
operator? A description of a plastic extruder operator is 
presented on page (1) in youj: loanuai. It describes the general 
duties and responsibilities of you^- job. ' 



14. The plastic extruder operator*s 
tasks are many and diversified. The 
tasks include operating a aplastic 
extnzsion machine to produce quality 
plastic tubing. 
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18. There are three 
main job phases: 



1. BEGINNING PRODUC::^ 

XIOK ^ 

^2, MAIKXAIKG PRODUC- 
TION 

^3, SHUT'i:il!fG - DOWN 

PRODUCTIO^ 



19. ( 1 . Beginning 
Production) Xo begin 
prpduction the first 
job tasks inclu'de: 
checking §ccessibility 
of tools 



20. Making equipment connection 



V 



1 

0 ■ 



21. checking the raw material supply^ 




22. starting^up of "rhe extrusion machine 



\ 
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23. and the adjustment of the 
extrusion machl^ne variables to make 
tubing. > ^ ' 



24. Maintaining Production) 

The second major step ia the main^ 
taining of prbductiod. Maintaining 
production is the major responsibili- 
ty of you, the machine operator. ^ 
This step includes keeping the 
extrusion machine operating contin- 
uously, ^ ■ 



U7 
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26. maintaining the quality control 
of the tubing* 
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13S* 




28. :..3r Shutting-Down Production) [ 

-The last major step involves the shutting-down of. the job. 
easiest of all the n^ajor job taks and involves little tiiae. 
tasks include shutting down the extrusion machine, 




This is the 
/rha job 
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30. putting away tools 
and equipment, 



■A 



\ 



31. housekeeping or/^ 
cleaning of the york 
area, 




er|c 



32.^ and a final check to be -sure all ext-ruder switche's. at).d valves 
are turned offi* . ...» 
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33. You are now ready to begin ■specific ' 
extruder training. We hope you are not 
to confused with the informatJio^^ you have 
been given. If you take each *step training 
one-at-a-tirae, the job will come easily. 



OH wOw! 



34^ Remember your manual has the 
inf ormat ion need, wheq you need it, 
and it should always be at your ^ \ 
fingertips. 

I 



35. Your trainer, will , 
now take over, and 
instruct you on the 
specific job tasks. His 
assistance will make 
your job easier to 
perform^ 




f . 




36, Pu^.h _t:he_9.t-Op_ button pii_the._.r^ 
and call your trainer over to complete, 
the rest Af your tr aini ngs 
If you want, you may rewind the tape to 
.review this material*. If you have - 
further questions talk to your^ ^ 
trainer. 
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PLASTIC EXTRUDER OPERATOR 



^ Trainee Manual 



Unit Page Job Analysis 

0 ^ 0-1 Job Description-Plastic Extruder Operator 

0 ' 0-10 Safety - 

Intro duct ion-Overview ^ ^ 

1 1-2 Overview Fill-in Sheet 

I 1-3 Extruder Parts . 

1 1-4 " ' Extrudelr. Parts Fill-in Sheet ^ 

Specific Job Toraining-Ta Iking Phase 

* 2. 2-2 Stage 1 - Preparation check sheet ; 

2 ' 2-3 Extruder parts-training aid 

2 2-5 Stage 2 - Start-up check sheet / 

2 . 2-7 \ Stage. 3 - Treading Check Sheet 

2 2-9 Threading Training Aid 

2 ^ 2-11 Stage 4 - Adjusting speed check^she^t 

2 , 2-12 Work order specifications 

2 " 2-15 Stage 5 - Developing pheck sheet 

2 2-17 Stage 5 - check.^heeTt 

2 2-20 Stage 7 - cheqk sheet 

Specific Job Instruction; Doing 

Production problem training: Classrpom 

4 ^ ■ ^ 4-2 Discussion . . 

4 4-3 ■ Extrusion principles fill-in sheet 

— 4 4^6 — — P-roduct^-on— probieins-wai^ing— aid — — . 

4 ' ^ * 4-7 Production problems ' chart 

4 . . 4-10 Pipe problem '^juiz . 

.Production Problem Training Doing \ 

i , ' . ■ ' , ■ 

5 . S-2 Ptoductiori problem test 
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APPENDIX J 
SELECTION OF- THE TRAINEE SUBJECTS 



U4 



Classification o£ Available' 
Persons 

University Non*-acad?mic Personnel 
(Grounds and Maintenance) 

Employment Agericy 



B^G*S.U. University Student 



County and State Maintenance 
and Road Personnel 

Farm Worker 



Farm Owner 



General Characterizations 
Older, Sincere, Low Achiever 



i Low Achiever, Unreliable, 
Mercenary 

V* 

^ - J 

Bright, Intelligent, Low 
Motivation, Mercenary 

Older ^ Sincere, Low Achiever 



Non-Cbmmuhicative, Lower 
Social Cl^ss, Unreliable 

Independent^ Diligent^ Con- 
servative 



High School Non-Vocational 
Non-Coliege 



Jittmature, No Set Goals, 
Mercenary 



Note: Once the worker profile is solidified, subjects (trainees) will 
be selected from the above categories and evenly divided into 
the Jtwo training groups (structured arid unstructured)- A prer- 
test will be giveri and statistically compared to provide addztx- 
-onal-ev-idence^as— to-the equality of th'e two groujis-^-, ... 



APPENDIX K . 
RecfuitifteRt Tools „ 



Newspaper Advertiserfent 



PART time work aviil Am 
doing reserdi studty. No eatp. 
iwotiif^. Apply %i Kaom 125 
A TMuiDlo^^icto, ftOSU on 
Wed. JtSy 31, Fri. Aug; 2 or 
Sit, Aug. 3, 9 •.m*-li:30 a.m. 
or 1 pjn,-4:30 n.m. or ciH 372- 
aoae on these dtys ondy: 



Ad placed in 
Bowling Green Sent ihel-Trib tine 
July 27-31* 1974 



Ohio Bureau o£ Euiployraent Services' 
(Emp loyment Agency) * 



JOI lAHK REFERRAL (ApplWonf InfroducHon to Employer) 




PERSON ^ 

TO SEE_Ai2j&£^__S*^ 



FOR POSltlOM OF ^SpgjfecT^ 



DATE and TIME 
-0 APPLY 



6. AfPLlG^NrS NAME (LAST Wbd INITIALS) 



14. DATE of KEFEIdtAL 



7. SOCIAL SECUniTY 
ACCOUNT NUMAEIt - 



Nollonqlinifanti 



alvM/l^hl7rvli^ld.-Uj^. 



IfLAfPCICAJ^rS . 
OCCUPATIONAL CODE 



The beprer of^ this form hos been corefully selected to 
meet your rieed for.on employee. Another Jorm Is being 
moiled which requests o response os to the outcome ot 
your interview. Your prompt reply, to thot request will 
help us to better serve your needs. 



fMPLOYER'S 
NAME . 

STREET 
ADDRESS, 



B*^ ZIP . 

nTv T^W^/: ^^^x.vj STATE jg^/j Code 



OHIO BUREAU OF EMPLOYMENT SERVICES 



ERLC 



lot) 



PART - TIME WORK 

Opportunity to. pickup some extra cash for 
that new putter, baseba I I . t i cl<ets, whatever/ 



#we need part-time workers i^^m i n irnum \ag 
for 8 hours minimum ,\ 



3 -IB 



■♦-wdrk hours arranged^ 

/ days^' even I ngs, week-end? 

this week.;next week; 
. next-month? 



*male or female 
may ap^ly 



/ ^no experiencevnecessary 

•Jl-guaranteed base pay with incentive 



the job i nvol ves 
operating production 
^qu i pmen t that is 
be i n0 tested 




* drop by or phone.... 

CONTACT ; / 

Steve savifz in 

I 25a techno I ogy bidg . 

bow I i ng green ^ 

state un i versi ty 
372-2002 (8^5 weekday) 

DROP BY: 



-J n 
I < 

o 
to 



to a 
I < 

to 
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" -o ft 

to O 

I < 

to (D 
O 

O tfi 

to pi 



-o rr 

to (D 

I < 

to (D 
O 

o w 

ro. ^ 



-o rr 

to (D 

to ^ 
O 

o cn 

to Jkl 



-J rr 

to CD' 
O 

o w 

to Jkl . 



CD 

I < 

. to (D 
O 

O W 
to 



I pm 

9 am 
6pm 



5pm weekdays 
f 2pm Saturdays 
9pm mon-wed 
n i ghts 



-J ri- 

V % 

to (D 
O 

o cn 

to Jkl 
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^-hI ft 

to (D 
O 

o cn 

3 



-J r+ 

to (t 

I < 

to (D 
O 

to Jkl 



K> (D 

I < : 

O 

O W 

to Jki 



-J rr 
to (D 
I < 

to (D 

O - 
O tfi 

% 



W 01 

-hI rr 

to (D 

^ ( < 

to CD 
O 

O tfi: 

to 



U3 tr. 

rr 
to o 
\ < 
to CD 
O 

to ^ 
D 
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Apprica'ition Form 
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UB» OX 

ApplicBtion^ 



\ liidu«trl«l testing Bervlces 

I T S 



Pay_ 



Can Start 
Work on 



HAME 



Soc* Sec* Ko* 



lut 
Address 



first 



middle 



niunber and street 



ci^ 



state 



zip code 



date of birth 



sex 



business phone 



1 ' 



home phone 



u*s* miXitsry service 

have you ever operated plastic 
processing machiner y ^if yes_ 



£roi9 



to 



experience 



other ntachines operated and how long each_ 



physical hai^icaps if any_ 



EXPERIENCE RgCORD (UstposhkirtFim) Cominut over or on lep^riu tfwet. tndudeUJS. MILITARY SERVICE RECORD 



FROM 
TO 



NAME A AOORESS OF COMFANY 
a NATURE OF BUSINESS 



FOSmONS HELP IINOICATE CHIEF OUTIES) 



T 



EOUdAttON CIRCLE HIGHEST GRADE CDMPtETE 



NAME OF SCHOOL 



4IGH SCHOOL 



AOORESS 



1 2 3 4 5 6 7 B 9 10 11 12 
COURSE a MAJOR 



YEARS 



Yr.Grsd. tOEGREE 



LUG£ 



EINCSS 



rHER 



AFTlDAVITr 1 certify that the answers given by me fio the foregoing questions 
mnd stateiaents are true aod- correct to the best of unr knowledge. 1 rendet this 
doivarsity* department, or any . person not liable fori personal injury tbat is a 
rsault of my negligence or failure to lollow given information or warnings- 



Slsnature 



Oatie . 
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. . . APPENDIX M . 
Bennett Mechanical Comprehension Tes.st 
DIRECTIONS 
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Fill in the requested information on your ANSWER SHEET. 

Look at Sa^mplc X on this p^^ge. It shows two men carrying a weighted object on a planK, 
and it asks, ^AVhich man carries more weight?" Because the object is closer to man "B'* 
fhan to man "A," man "B" is shouldering more weight; so blacken the circle under "B" 
on yqur answer sheet. Now look at Sample Y and answer it yourself. Fill in :he circle under 
the correct answer on your answer sheet 




Which man carries more weight? 
(I£ equal, mark C) . 



B 















1 


i 




,1 U 



Ai^f^ttipal Su^ Lint 



Which letter shows the seat where 
a passenger will get the smooth- 
est xide? 



On the following pages there are more pictures and questions. Read each question care- 
fully, look at the picture, and fill in the circle under the best answer on the answer sheet 
Make sure that your marks are heavy and black. Erase completely any answer you wish 
to change. Do not make any marks in this booklet. 



DO NOT TURN OVER THE BOOKLET UNTIL YOU ARE TOLD TO DO SO. 



0>(>yrkh(. J^'itJ, renewed JP67{ IP4K r^cwcd J?6P; r«te*c^ © 1967. 196? by The PsV<rhoIogicJl CorpoiJtion. AtJ i-r;;b*i itstrvcd' 

.p!L st;tlctJ in iJie test minult and CitiloR. ' i> 

The tcsi rc>nta*ncj m thrs Kifjifkl his bc*n d«*pfted for with jnswcr forms (mblrsh^d'or luthofJMd by The Piychotofticai Corporaffon. \i 
iinsu'cr fitcfkis ire u)ed, The Pnycholopcil Corpontion tikci ntt rcrpftnstbiltty 'or the meinJngfutncst of scores. 

Printed m U,S,A. . ,The PiychoJoKiraJ Cofpoiatjorj, East 4Mh Stfcct, New Yotk, N; V, IO0J7 70*r5ITB 

""^T^st contains 68 items. Directions and sample item presented herel 
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TWO TAIL "t" TEST OF SIGNIFICANCE BETl^EEN ^lEANS OF 
TRAINEE PRE-MEASURES FOR .STRUCTURED AND 
UNSTRUCTURED TRAINING GROUPS 

Trainee Bennet Mechanical Comprehension Test Scores 



Group 



N 



EX' 



Iftistructured ■ 20 
Stractured. _ : ^2.0.- 



891.00 
901.00 ^ 



44.55 
45. 05 



dfi = 38 t = .0033 (p > .9) 



Age of Trainees in Years 



41659; 
42575 



GrouJ) 



N 



EX 



Unstructured 20 
Structured 20. 



556 
495 



EX^ 



27. S / 18250.0 

\:5oi2.o 



24.75 



df = 38 t - .3362 (p < .8) 



Number of Completed Years of Formal Education By the Trainee 



Group 



N 



EX 



EX' 



Unstructured 20 
Structured 20 



289 
308 



14.45 
15.40 



■4229 
4834. 



df = 38 t =1 -.1946 (p >. .9) 
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\appendix 0 

Plastic ExtrudeV Remote -Coiitrol Device 



Wiring Diagram 



L 




White 



Blue 



Black 



Existing Controller Wiring Diaferam 




Auxilary Controller Wiring Diagram ' 



Rl--Existins Potent 3.0 meter 
R2 — Auxilary Potentiometer^ 

NOTE; The auxilary controls are potentiometers 
of 5K ohm resistance 
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This device, is designed" to Inject problems Into'the plastic 
extruder. This is achieved by adjusting the extruder controls from a 
remote. location. . The objective of the device is to either increase or 
decrease an extruder variable by the research assistajit with the tr-ainee 
being able to readjust the "extruder variable at the extruder, resulting 
in correction of- the malfunction." This device operates electronically 
in conjunction with the extruder controls. - ^ 

The ^design of the device was a joiiit effort of the research 
assistant, two undergraduate students in EPIC 191 (Department of Indus- 
trial Education and Technology, BGSU) and their^iris true tor. Mr- Anthony 
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I , 

Palumbo. The students performed necessary research and , testing of 

1 J r ' 

various circuit designs with the help of their instructor. The research 
assistant designed the rhalf\mction device hardware and wired the device 
to the plastic extruder utilizing the circuit wiring diagram furnished 
by students Dave Beers and Gerald McCuilough. « . * 
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■^VPPEKDIX 'P ■ 
Worker Attitude Inventory . 



INDUSTRIAL TESTING SERVICE ' , / - 

■ \ . ^ ! . 

Please give as your opinions concerning your experience/ in operating ch4ii? 



pipe extruder. There are no right or wrong answers except how you 





Mark 


SA. 


. .'. If 




Mark 








Mark 


D. . 


. ..If 




Mark 


SD. 


..'.If 


SA 


A . 




SD 


1. 0 


0 


0 


0 


2. 0 


. 0 


0 


- 0 


3: 0 


0 


0 


0 




0 . 


0. 


.0 


5. 0 


0 


* 0 


0., 


6. G 


0 


0" 




7. 0 


0 


0 


0 


8. 0 


0 


0 


0 


9. 0 


0 


0. 


0 


10. 0 


0 


0 


0 



feel, 



the extruding niachine is well niade 

Learing to irun the^extruder was easy 

I a^ays utjiderstood what Vas going on 

would like to be an extruder operator^ 

operating an extruder is an interesting job. 

I always, knew why I had to.^o things. 

I always understood what the pairson who was 
training me was saying or doing. , 

I*d teach someone to run the extruder just t;he 
way I was taught. ' 



The person who trained me cared about tne 

" . * ■ 

The extruding machine works werll 
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INDUSTR35AL TESTING SERVICE 



Please^give us your opinioTis concerning your experience in operating 

the pipe extruder. There are no right or wrong ^swers except how you feel. 







Mark 


S A . . . 


.I£ 






Mark 






: 




Mark 


D... .. 


.'l£ 






Hark 




.I£ 


- 


SA 


A 


D 


SD 


11. 


0 


0 


0 


0 


12. 


0 


0 


0 


.0 


13. 


0 


0 


0 


0 


14. 


0 


0 


0 


0 


15, , 


id 


0 


.0 


0 


16. 


0 


0 . 


. 0 


0 


17- 


'o 


0 


0 


0 


i 










18. 


0 


0 


.0 


0 


.19. 


1 

0 


0 


0 


.0 


20. 


0 


0 


0 


0 




The extruding machine is^oorly made 

Learning to run tj^e extruder was hard \ 

I never understood tjhat was going on 

I would not like to be an extruder operator 

The person who trained me didn't care 4bout me 

The extruding machine doesn't worK well 

I never understood what the person who was 
training rae was saying ox doing 

I wouldn\t teach soraeon^,. to run the extruder 
the way I vas taught. * 

OperatingTan extruder is a boririg job 

I never knew why I had to do things 
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^PENDIX Q 
TRAINER. CHARACTERIZATTONy 



. l*he trainer is responsible for training nejfr employees entering his 
department • The drainer inonitors, man^iges; ana instructs the trainee 
with the use of structured criainlng procedures/ The trainer is an indi- 
vidual that has been presently working with thfe company and that depart- 
Toent. His responsibilities Include working as a production employee and 
^also as the deparfcnj^nt trainer. To be selecued as the*departtnent trainer 
he has exhibited tt^e following characteristics. 



A. ^ A positive attitude toward the depyartment, his job, and toward 

the company. ' 

B. A desire |to have the new employe 
Ct- A desire /to teach.* ' 

D. Effective comraunication skills- 
* in terms/ that' the other person tan 

E. Practical^kriowledge and skill c/f 
niques, / 

F. ^ Patiehoe * 

G. Willingness to prepare to tea^h 

H. Time t^b teach. 

I. A warm friendly attitude toward the learner. (Vernon, 1972,- pi. 73) 



learn the best way to do* the job. 

■ \'-- ■ . . * 

eing able to get across an idea 

understand. '. . 

teaching principles and tech- 



STAGES OF STRUCTURED JOB TRAINING 



- 1 



Trainee Introduction: 



1. The l:rainer personally orientates the new worker to his job 
environment and fellow workers • " . 



work 



I 



Traiiiee expectations in th^ 



attitudes are present 



way of performance, work breaks, and 
:d by the trainer. 



Initial Tralnihg Period; 

1. Trainer is responsible, fo^ all training. 

Trainer is constantLy training and interacting with the trainee 
All information cpncerning job responsibilities and duties aire 
presentaed by the trainer/, 

Trainer\ constantly monitprs the progress of the trainee. 
Trainee \f ally /depends ot]f the trainer or the training instructional 
Tnaterial\to guide him. 



2. 
3. 

4. 
5. 



Advanced Training. Iferiod! 

.1. Trainee shpws increaded performance 
. 2.. Trainer is\not needed to stay with the trainee 

, 3. Trainer ma^ leave trainee extensively, depending on the training 
progress 

4. The trainee yoes not dompletely depend on the trainer 

5. Trainee showar self assurance and confidence on the job. 
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Progress During Structured Training 
. ^ / - ' . i 

"The trainer is aware of the trainee's progress at all times* Train- 
ing schedules,^ with feedback from the trainee's performance, indicate . 

the progress of tha training* The trainee is made aware of hia^progress 

versus the training schedule. ^ 

Training on Schedule:- 

1. Trainer indicates to the trainee that his progress is on schedule. 
2^ Trainer TBakes no changes in training strategy. 

3. Trainer compliments traitiee 'on his iTnprovements. 

4. The trainer builds up the trainee's self-'confidence . 

^ . ■ _ , 

Training Ahead of Schedule: ' j 

1. Trainer shows acknowledgement and encouragement regarding the 
trainee's performnce. 

2. Trainer encourages increased gpo'd performance of the trainee. 

3. Trainer builds on the trainee's self-confidence. 

Training Behind Schedule: 

1. Trainer is concerned for lack of progress in training. ^ 
.2. Trainee is made aware of training schedule. 

3. Trainer tries alternate strategies of instructing the trainee. 

4. Trainer discusses with the trainee how his" performance can be 
improved . * - ■ . 

' ' PRODUCtlOH OUTCOMES FROM STRUCTURED TRAINIHG 

DEFINITIOH: Production Crisis 

1. Production consistantly curtailed because of worker inability to * 
start-up pipe production or keep production ^rate up. . ^ 

2. Failure of extruder, to operate cotrectly or its related components 

3. Trainer can determine the degree of crisis by either frantic or 
rational actions on the p^rt of the trainee. 

. 4. Failure between the trainee and trainer to interact together and 
coimnunicate' thus resulting in loss of production or damage to 
equipment . ^ . y i-. 

Production Crisis Situa'tiion (Neither trairier _^nor trainee fault) ; 

1. Trainer involved extensively, in troubleshooting, in early ^ 
training period. • ► 

2. Trainer not involved or watcheis the trainee troubleshoot problems 
in the advance^ training period. ^ - 7 

3. Trainer calmly offers suggestions and encouragement^, to the trainee 

4. ^ Trainee performs all troubleshooting procedures. 

5. The trainer involves himself with the equipment only, if the 
trainee's performance fails to correct machine malfunctions 
(advanced training period.) ' . ' 
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Production Crisis Situation (trainee fault) : 

1. Trainer relies on training materials for instruction to the trainee. 

2. Trainer he?ip trainee by giving advice only if trainee cannot perform. 

3. Trainer may reinstruct the trainee if needed* . , - 

Normal Production (no problems)! 'i 

1. Trainer has little interaction with trainee, 

2. Trainer may leave the work area. . ^ ' 

Normal Production (problems); ^ . ' 

1. Trainee- relies ^on help from instructional materials* ■ ^^ 

2. Trainer interaction depends on the stage in the training sequence. 

REFERENCE 

Vernon, !• R. (E-dJ' First-line management: The foreman's role in manu- 
facfcuring,. ^- Dearborn, Mich,: Donald L. Kirkpatfick^ 1972* 
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APPENDIX R " 
Unstructured Training Program Operationa] Pirocedure 

The 'following i? a description of the procedures, utilised to 
simulate the unstructured training program in an industrial setting* 

The new worker (trainee) is ^^ought on the job by the foreman 
(researcher) and introduced to the worker-trainer • The foreman leaves 
the trainee at the job and the training is now the responsibility of 
the worker-trainer • The worker*-trainer and /^ainee are .together for 

training purposes. . During this time the worker-trainer is expected to 

I ■ ^ / " . ' ' . 

train the trainee given whatever method ijS^at his disposal. At the 

* ■ . ""'^ 

■ secojjid hour of the trainee*s employment;^ a malfunction is injected into 

the iextrttder by the researcher to expose the trainee to trouble-shooting . 

malfunctions or production problems. In the third hour the trainer Is 

pulled. off the job and the trainee is forced to maintain production alone. 

If the trainee cannot maintain production various results may occur:' . 

■ ^ f . ■ . ' 

a, the worker- trainer or^ foreman will return 1 9 the job on their 

b, the \wrker-i^rainer or foreman will be called to the job by 
the trainee \ ' r ^. ' 

c\ the worker- drainer will be told to return to the job by the 
foreman 

This action results in a resiimption of production'. The action is re- 
peated until the trainee can maintain production, . * 

■ \ 

\ If the trainee can maintain production for thirty (30) minutes 

* ' - ~ ■ + ^ ' 

a malfunction of ^the extruder^s roller speed is injected, Thetrainee 

is faced with three alternat^ives • If the trainee observes the mal- 
function, the trainee may: . , 
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a* let the extruder operate as it is and take no acti 



on 



J 



b. call in the worker- trainer or foreman to correct the 
. ' malfunction - 

jC, correct the Tnalf unction f 
-- . ■ • + . 

If the trainee observes and corrects the malfunction with no outside 

help, as* well as maintain production for the remaining hour, the trainee 

will have passed the first production problem test- IJhen the malfunction 

has been corrected the worker- trainer is put back on the job at the end , 

of the hour. The worker-.trainer is taken off the job each time a mal- ' 

function is injected until the trainee become^ qompetent. * 
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UNSTRUCTURED TRAINING EVEhslTS 



FOREMAN j 
*PROD & TRNA 
TRAINEE n ■ 




FOREMAN 



WORKER-TRAINER ifl 
*PR0D S TRN* 
TRAINEE n 




"WORKER-TMINER if2 
*PROD & TRN/ 
TRAINEE ■ #3 



FOREMAN - 



J. 




WORKER-TRAINER #3 
APROD & TRN* 
■TRAINEE #4 




ATT 



AAT) Aptitude and Achievement- Test 



Attitudes Toward Training 



Achieves Job Competency 



Varied Training Time 




AJC 



Foreman and/or Worker- Trainer Intervention on "Crisis" 
Events; Generally. Foreman is Busy and Preoecupieil; 
Worker-'Trainer, Busy but Available, 



*PRpD & TRN* Production and Trailing 
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Structured Training; ProRrain Operational Procedures ^ 



The trainee is introduced to the job and the trainer, by the fore- 
man or the supervisor. The trainei: procedes to introduce the trainee 
to the work'iT^ea, the equipment,' and fellow workers. Once coinpleted 
the trainer and trainee procede to the training room for the training 
introduction and an overview, of 'the job. Once the classroom program 
for the introduction is completed the trainee and trainer return to 
the work area. The trainer cotnpletes the introduction and job stages, 
one and two, **talking phase." It is important to note that during this 
phase, either at the work area or in the training room, production is 
not impeded. 

The "talking phase" consists of the trainer explaining all job 

tasks and trouble-shooting procedure^ verbally according to the task 

check sheets and trainer . manual • The trainee responds to the trainer by 

talking througji the job tasks, and answering questions abtJUt the job 

procedure^ to the satisfaction of the trainer. This is a form of . 

I ■ 
formative^ evaluation • This procedure may help the trainer determine the 

capabilities of , the trainee to grasp the job tasks and determine if the 

trainee is suited for the job. This method also enlightens the trainee 

to the job and expected perftfrmance . The trainee can decide if he or 

" ■ " ^- ' ^ ^ ■ ^rW.. 

she is capable of performing the job. 

The trainee and trainer return to the training room for specific 
job instruction of job tasks three through seven and specific production 
problem training, "talking phase/' During this time formative evaluatit^n 
in the. form of verbal and short answer written quizzing is conducted. 
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When the trainer is confident of th^ trainee*s knowledge of the^ 
job, the trainee and trainer^etum to the work area for specific job 
Instruction and production problem training, "doing phase.'' At this 
time, production is inipeded because the production equipment is now 
utilized for training purposes. Production lost is equivalent to pro- 
duction output- during training decucted from the standard production 
rate. The trainee performs all the job tasks with thje trainer present. 
The trainer may demonstrate some job tasks. The trainer closely 
observes the trainee and helps only if needed.. The trainer will head- 
off any potential problems that wi,ll frustrate the trainee's learning 
and will instruct the trainee about those problems. ^ 

When the trainer is confident that the trainee can perform all 
job tasks the production problem training "doing phase" is conducted 
While the trainee is operating the plastic extruder and maintaining 
production the trainer (adjusts an extruder control at the work area 

causing a malfunction. The trainee must find the malfunction and cor- 

r 

rect the problem as well as mainta;in production, l^esn the trainee has 
solved two malfunctions answered questions by the trainer, can start- 
up, maintain aid shut-down production/ is self confident in performing 
the job tasks, and the trainer is satisfied in the trainees performance, 
then the trainee is considered competent in tho job. 

The .final test of -the trainee s competence is in a performance 
test unknown to thie trainee. The trainee is placed on the job alone. 
The trainee must start-up and maintain production. ■ Th& traine^^ must pass 
two malfunction tests and maintain the production rate.. The malfunctions 
are injected ■ into the extruder from a remote station by the researcher. 
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STRUCTURED TRAINING EVENTS 



TRAINER and/or 
SELF- INSTRUCTION 
^TRAINS* 
TRAINEE Ul 




AJC 



ATT 



TRAINER and/or 
SELF- INSTRUCTION 
*TRAINS* 
TRAINEE #2 



TRAINING ENGINEER 




TRAINER and /or 
SELF- INSTRUCT ION 
^TRAINS* 
TRAINEE 03 
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The malfunction injected was an increase or decrease of the take-up 

roller speed. The trainee is unaware that the malfunctions are pur- 

I " " . 

posefully injected. 

Additional training is administered only if necessary* The 

trainee may ask for additional information or .information forgottfein 

during training. In a crisis situation the trainee may call in the 

trainer dr solve the crisis alone. The trainer will provide additional 

traini^ig based on the trainee's performance. ' 
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INDUSTRIAL TRArHJt4G RESEAttCH PROJECT 
J>E,R,I CHART 
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1. Start ■ 

ft ■ ' 

2. Advertise for Graduate Research Assistant 

3. ' Interview possible Res'eai^ch Assistant 
Urn Select Research Assistant * 

5. Research director and assistant conference to discuss potential . 

faculty advisors ■ ■ / 

ft 

6. Cpntact potenti^.! faculty advisors 



^ 7. Acceptance by faculty advisors 

I " ' ' ^ ■ ' ' 

: 8. Obtain Rainville Pipe Extrusion information 

j9. Obtain Rainville Pipe Extrusion equipment 

10. FamiLiairlzation with operation of extrusion equipment 

11. . BOSU Research staff orientation; review and revision of draft material 

4 " ■ ^ . " ■ 

12. First draft of worker profile 

13. First draft of unstructured training Methodology 

14. First draft o£ structured training Methodology 

15. First draft of experimental procedures and evaluation 
^:&*A>^rst draft of selected prpduction'activity . 

17. Conference with J-M personnel man to review and ref ine^worker profile; 
second draft * * ' 

18. . Progress report number one . - j 

19 . \ Obtain appropriatie extrusion material for extruding pipe 

20. Specify the effects of extruder vai^iables on the quality and pro- 
.-duction of pipe 1 ' * 



21. E 

/ J 



xtrusion task listing , r 

Z2.-__Extrusion ta'sk detailing ^ . ' 

23.. Pipe production criteria 7^:-^. - 

24. Development of "pipe quality control evaluating device 

25. Validation of evaluating device 
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26, Structured trailing instructional decisions 

.27\ ' Script « ^ 

28.^ ^is^als 

29'. ■ Kock-ups '' 

30. " Critique of structured training program 

31. Revise structured training program 

32. Pilot structured training program . 

x' ^ . ' ' ^ *■ 

33. Revise structured training program 

34^ Produce final structured training prpgram.-," 

• . ^ - ■ 

^35. Characterizati^on of the produc^tion foreman behavior in the 
unstructured training program ^ ^ . 

36. Directpr s ci;itique of 35 < . . 

37. J'-M' stafi critique of 35 ' 

38. FiTialization of 35 

ft _ ^ ■ 

39. Characterization of the" trainer's behavior in the structured training 
pro-am , ^ 

40. DirectSr^ critique and revision of 39 
. 41. J-M staff critique of 39 " 

42. Fipalization of 39 . " . / . 

43. Pilot unstructured training program 

44. Rtevise and finalization of unstructured training pr^ogram 

It 

45. Final check of unstructured training program 

46. Detertfline media to use for advertising . " 

47p Develop advertising materials for, ttqinee personnel recruitment 

48. Critique and finalize total trainee procurement procedures' 

* . 

49^ Place advertisement in selected medi^ ^ 
^50. Prospective trainees answeit^ advertisement: t- - 



To^ephbne appoin|:ments for job interview by applicant, , 

^ ■ - - 

32*. UaXk-ln applicant for J&h Interview . . s ; ^ 

53* Fifty applicants. fill oui: application and take pretest 
54* App|^lcant interview , . ^ * * : 

'3Sc Aceept/rej^&ct .applicant * 

Hoftdomly divide acceipted applicants^ into two groups 

C- ' \ 

37* Unstructured t:^aining group ^ , 

38o Structured training group 

59. • Feiffona qnstruc'tuted training program 

'6po Collect unstructured training data 

. . ' ^» ^ 

6K ' EarfotKi^^titucfeired training program' , 

^. \ . , . " ' 

etoljeet structured trMning data 

C^Eiiparison fOid ^analysis data fton the tvo training groups 
64 « Sutliti^^ f irisLl report * \ 

SS^ ^rlte final report 

^ Cfbtalfl, J-»M application £©m from J^-M Beflance 
S7r. K©4i£y and de^lop form for i^earch use * . ^ 

kpplicatim fom^t% advisor. approval " ■ , . 

S^fl fBypXlfcaee eepies ©f application fprei ' ^ 

70^ Obsaiia san^l© pm^tmst aptitude testa 
lie B^l€itt pm^t&Bt apititud© test .. 

y^fl Spiolfy ©litrtider ©perpS^iost pe^rfonssnce test Siituples 
73c;, ©ave?!®^ ^md v^^lidate €^^£truder operation parformance t^Bt 
74d ®^^^l©p a eoet <affe«tiveiic^®s rodel for Induistri^ll training 
7§t> trltlqm and rt^vi^iP cost^-^ffectivcn^s® model 
J-Jl Staff eri£i%iie ?l , " ■ 



77. ' Final cost ^ef fectxvenes|s mcfdel of unstructured training 

78. Final cost ef fectivenesjs 

79. Cost* fectivenes3 analkrs 

80. Cost effectiveness analjrsis .of. structured training program 



aodelof structured training, 
is unstructured training program 
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APPENDIX S 
Summary of Raw Data 



FINAL ilATA SUMMARY 



Unstructured 



Structured 



T Score 



Probability 

Confidence 

Level 



2. 
3. 

5. 



TOTALS 

- Total 'Training Hours" 

Total Training Production 

Total Training Production Loss in Poun^is 

Total Training Was^;e i^M-^ds 

Jotal graining Product?t>iv^^ci Pounds 
* . ' * 

x-PERTRAfNEB 



326.00 
12745.0 
187.05 
440.64 
636.86 



91. Od^ 
3386.00- 
58.20 
105'. 81 
169.30 



lA. 


K Training Hours Per Trainee 


16. S * 


4.55 


2.8609 


. P 


< 


.01 


2A. 


X Traiai^tg Production P^r Trainq^e 


637.25 


169.30 


3.80 


P 


< 


.001 


3A. 


y. Training Prod'uction*^Loss in Pounds Per Trainee 


9.35 


* 2.91 


3.01 


P 


< 


.01 


4A. 


X Tiraining Waste in Pounds Per Trainee 


22.03 


5.29 


3.9481 


P 


< 


.001 


5A. 


5c Training Production in Pounds Per Trainee 

■ ^ 


31.84 


' 8.46 
i 


•3.7973 


P 


< 


.001 




X PER TRAININe HOUR • . 














IB. 


K/A_ . V 














2B., 


K Training Production Per Training ttbur - . \ 


39.71 


37.65 


0.l62;i 


P 


> 


-.8 


3B. 


X Training Prbduction Loss in Pounds Per Tjr, Hour 


0^54 


0.61 


0.338 


P 




.7 


4B. . 


X Training Waste in Pounds Per Training Hour 


1.39 


1.29 


0.2127 


P 


>* 


.8 


5B... 


X Tr'aining Production in Pounds Per Training Hour 


1.98 


1.88 


. 0.1587 


P 


> 


.8 


6 


x Posttest Score ^^^-^ 


51.95 ' 


58.-35 


-.3541 


P 


> 


.7 



00 
CO 



' - ': 'Til ■ .' ■ 

. . . ,. ■ .S ■ , . ■ ■" ■ . . 

. " 'l '# * ' * ' 

• ' ' ' . - ^ \- - ' ■ ^ * 

. STRIKJTUIRED TRAININO --i • 

' 3 ^ — ' I _ ' : — ^ — ' ■.- J.. * — 

^ $U,dOQ yr^^salary^li^ii^ . - 308.00 
. $5^000 yy. si|^ry\ . . . , SO.'BO 

t^oldfer^^TraifX^r Manual .... * . ,^ 0*30 

|;plder-*Tr^ainee Manual . ^ . . . 0.30 
' ?pldet^X^iti:oduction , !^ 

Overview Script . . . lO.^O 

Paper^^Typed Page^ i .Jt^^ . . * . 3.09 

Cassette Aiidio Ta^^^e Ov?5 
Training Photographs 

Introduction Ovdryiei^j> - ."^ > . 9.00 

Poster Boar^ for Training Aids, . 2V25 

Paster Paper for Training Aids. . 0.90 
^ ?re^s-type^ tetters for Training* 

Aids. .......... i , . 4.96 

REPROPgCTigV-OMNTlTY OF 20 

Manual Folders. . . , . ^ » . . . 6.00 

Paper ^for tJanuals .- 24^30 

Seci'etary &ip,licating Manuals. . J. 10. dO 

Secretary Collating & Binding . . , 30.00 

/ Trainee Time. . ... * 227.50 

Trainer Time. * , . . ^ ^ . . . . .360*00 
' Trainer Crisis Time ^13.50 



TRAIKIKa COSTS 



Structured 
Training. 
Totals-: V 



338.00 



.21.76 



50.80 



601.00 



Unstructured 
Training . 
Totals ' 



. 0 



901.99 



^UNSTRUCTURED TR^^IKING 



TRAINING TIME 

Trainee Time 815.00 

Trainer Time : ■ • 0 

Foreman Crisis Time ....... 86.99 



0 

ERIC 



TRAINING COSTS 



Continued 



StRUCTURED TRAXKING 

PRODi'CTIOif LOSSES ^ 
Production Raj;e^ — Loss in 

Bounds of Product v 22.52 

Production Material Waste ' > ^. 
in Poijnds >o£ Plastic. . * . . . 40.95 

TOTALS _ 

Average Cost per Trainee. ^ 

Total Development Training 

Costs £ 1 and 2 ....... \ . . . 

Average Training Development 

Cost per Trainee* ^ . . 

Total Training. Delivery Costs E 3^4 5 

, Average-, Training Delivery Cost 

Per Trainee ^ ........ . . 



Struct:yrfed 

training 

Totals 



Uns'tructuired 

Training 

Totals 



UNSTRUCTURED TRAINING 



1125.03 
' ■ 56.25, * 

409; 76 

. Z0.49 
715.27 

35.76 



242.91 



1144.90 
57.25 

0 

1144.90 
57.25 



Production Rate — Loss in 

Pounds of Product 72.38 

Production Material Waste 

in Pounds o£ Plastic. 170.53 



